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MCH RECEPTOR ANTAGONISTS 

Field of fhe Inventioa 

The present iaveudon relates to compounds vAach act as antagonists for MCH 
receptors and to the use of these compounds in pharmaceudcal compositions. 

Background of die Invention 
Melanin Concentrating Hormone ^CH), a cyclic peptide, has been identified as the 
endogenous ligand of the orphan G-protein coupled receptor SLC-1. See, for example, 
Shimomura et al., Biochem- Biophys. Res. Commun. 261, 622-26 (1999). Studies have 
indicated that MCH acts as a neurotransmitter/neuromodulator to alter a number of 
behavioral responses such as feeding habits. For exarople, injection of MCH into rats has 
been reported to increase their consumption of food. Reports indicate that genetically 
engineered mice vfbich. lack MCH show lower body weight and increased metabolism. See 
Saito et al., TEM, voL 11, 299 (2000), As such, the literature suggests that discovery of 
MCH antagonists that interact with SCL-1 expressing cells will be useful in developing 
obesity treatments. See Shimomura et al., Biochem. Biophys. Res. Conmiua 261, 622-26 
(1999). 

G protein-coiq)led receptors (GPCRs) share a conunon structural motif. All these 
receptors have seven sequences of between 22 to 24 hydrophobic amino adds that form 
seven alpha helices, each ofwfaich spans the membrane. The fourth and jBfQi 
transmembrane helices are joined on the extracellular side of the membrane by a strand of 
amino acids ihst forms a relatively large loop. Another larger loop, composed primarily of 
hjdrophilic amiuo acids, joins transmembrane helices five and six on the intracellular side 
of the membrane. The carboxy terminus of the receptor hes intracellularly, and the amino 
terminus lies in the extracellular space. It is thought that the loop joining helices five and six. 
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as well as the caxboxy temunus, interact with the G protein. Currently, Gq, Gs, Gi, and Go 
are G proteins lhat have been identified as possible protems that interact with the receptor. 

Under physiological conditions, GPCRs exist in the cell membrane in equilibrium 
between two different states or conformations: an "inactive" state and an "active" state. A 
receptor in an inactive state is unable to link to the intracellular transduction pathway to 
produce a biological response. Changing tiie receptor conformation to the active state 
allows linkage to the transduction pathway and produces a biological response. 

A receptor may be stabilized in an active state by an endogenous ligand or an 
exogenous agonist ligand. Recent discoveries, including but not exclusively limited to, 
modifications to the amino acid sequence of the receptor, provide alternative mechanisms 
other than ligands to stabilize the active state conformation. Hiese approaches effectively 
stabilize the receptor in an active state by simulating the effect of a ligand binding to the 
receptor. Stabilization by such ligand-independent approaches is termed "constitutive 
recqptor activation." In contrast, antagonists can competitively bind to the receptor at the 
same site as agonists, but do not activate the intracellular response initiated by the active 
form of tiie receptor, and therefore inhibit the intracellular responses by agonists. 

Certain 2-aminoquinazoline derivatives have been reported to be NPY antagonists 
which are said to be eiffective in the treatment of disorders and diseases associated with the 
NPY receptor subtype Y5. See PCX Patent Application 97/20823. Quinazoline derivatives 
have also been found to be useful by exihancing antitumor activity. See PdX Patent 
Application 92/07844. 

Recentiy, our current knowledge of human obesity has advanced dramatically. 
Previously, obesity was viewed as an oppugnant behavior of inappropriate eating in the 
setting of appealing foods. Studies of animal models of obesity, biochemical alterations in 
both humans and a ni m als, and the complex hoiteractions of psychosocial and cultural factors 
that create receptiveness to human obesity mdicale that this disease in humans is 
multifeceted and deeply entrenched in biologic systems. Thus, it is almost certain that 
obesity has multiple causes and tiiat there are different types of obesity. Not only does 
MCHRl antagonist have potent and durable anti-obesity effects in rodents, it has surprising 
antidepressant and anxiolytic properties as well (Borowsl<y et al.. Nature Medicine, 8, 825- 
830, 2002). MCHRl antagonists have been reported to show antidepressant and anxiolytic 
activities in rodent models such as social interaction, forced swimming test and ultrasonic 

2 
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vocalization. These jGndings indicate that MCHRl antagomsts could be useful for treatment 
of obesity patients with multiple causes. Moreover, MCHRl antagonists could be used to 
treat subjects not only with obesity, but also those with depression and anxiety. These 
advantages make it different from NP Y receptor antagonists, with which anxiogenic-like 
activity may be expected, as NPY itself has anxiolytic-like effect 

Obesity is also regarded as a chronic disease and the possibly of long-term treatment 
is a concept that is receiving more attention. In this context, it is noteworthy that the 
depletion of MCH leads to hypophagia as well as leanness (Shimada et al,. Nature, 396, 
670-674, 1998). By contrast, NPY (Erickson et al.. Nature, 381, 415^18, 1996), as well as 
tiie Yl (Pedrazzini et al.. Nature Medicine, 4, 722-726, 1998) and Y5 receptors (Marsh et al,. 
Nature Medicine, 4, 718-721, 1998), disrupted mice maintained a stable body weight or 
rath^ became obese. Considaing the above reports, MCHRl antagonists may be more 
attractive than Yl or Y5 receptor antagonists in texms of long-term treatment of obese 
pati^ots. 

An increasing number of children and adolescents are overweight Although not all 
overwei^t children will necessarily become overweight adults, the growing occurrence of 
obesity in childhood is likely to be reflected in increasing obesity in adult years. The high 
prevalence of obesity in our adtilt population and the likelihood that the nation of the future 
will be even more obese demands a re-examination of the health implications of this disease. 
See, Health Implications of Obesity. NIH Consens. Statement Online 1985 Feb il-13; 
5(9):l-7. 

"Clinical obesity" is a measurmient of the excess body fat relative to lean body mass 
and is defined as a body weight more than 20% above the ideal body weight. Recent 
estimates suggest that 1 in 2 adults in Ifae United States is clinically obese, an increase of 
more tiban 25% over the past decades. Flegal MJD. et al., 22 Int. J. Obes. Relat. Metab. 
Disor. 39 (1998). Both overweig^it conditions and clinical obesity are a major health 
concerns worldwide, in particular because clinical obesity is often accompanied by 
numerous complications, ie., hypertension and Type H diabetes, which in turn can cause 
coronary artery disease, stroke, late-stage complications of diabetes and premature death. 
(See, e.g., Nishina P.M. et al., 43 Metab. 554 (1994)). 

Although the etiologic mechanisms underlying obesity require further clarification, 
the net effect of such mechanisms leads to an imbalance between energy intake and 

3 
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expenditure. Both genetic and environmental factors are likely to be involved in the 
pathogenesis of obesity. These include excess caloric intake, decreased physical activity, 
and metabolic and endocrine abnormalities. 

Treatment of overweight conditions and clinical obesity via pharmaceutical agents 

are not only ofimportancewth respect to the conditions themselves, but also with respectto 
the possibiUty of preventing other diseases that are associated with, e.g„ clinical obesity, 
well as enhancement of the positive feeling of "selT that often accompanies those who 
overweight or clinically obese and who encounter a significant reduction in body wei^t. 
Given the foregomg discussion, it is apparent that compounds which help m the treatment of 
such disorders would be useful and would provide an advance m both research and clinical 
medicine. The present invention is directed to these, as well as other, important ends. 

Summaiy of the Invention 

The present mvention, m one aspect, relates to compounds represented by Fonnulal: 



as 
are 




Ri represmts 
(i)C,-Ci5alkyi, 

C1-C16 alkyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•0x0, 
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•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 

••carbocyclic aiyl, 

••heterocyclyl, 

••heterocyclyl substituted by Ci-Cs alkyl, 
•CrCs alkylcarbonylojqr, 
•carbocyclyloxjr, 
•carbocyclic aiyloxy, 

•caibocyclic aiyloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

♦•carbocyclic aiyl substituted by C1-C3 alkoxy, 
••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••mono- or di-Ci-Cs alkylamino, 

••■mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aryl, 

•••carbocyclic arylcarbonylamino, 

•••halogenated carbocyclic arylcarbonylamino, 

•heterocyclylox/, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-ettiylideneaminooxy, 
•Ci-Cs aDcoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 
•mono- or di-CpCs aliylaminocarbonyl, 
•mono- or di-Ci-C3 alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

5 
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mono- or di-carbocyclic arylamino, 

•mono- or di-carbocycHc aiylamino substituted by substituent(s) independently selected 
from 

••hydroxy, 

••CrC3 alkyl, 

•CpCs all^ylcalbonylamino, 

•C1-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 

••Ci-Cs alkylcalbonyktnino, 

••carbocyclic aiylcalbonylamino, 

••heterocyclyl, - 

•Ci-C4 alkoxycalbonylamino, 

•heterocg^clyl calbonylamino, 

•carbocyclic atylsulfonylamino, 

•carbocyclic aiylsulfonylamino substituted by substituent(s) independenfly selected from 

••nitro, 

••C1-C3 aJkyl, 

••mono- or di-Ci-Ca alkylamino, 
•Ci-Cs alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 

••mono- or di-carbocyclic arylaminocarbonyl, 

••halogenated mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocycUc arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••carbocyclic aiyl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy,. 
•carbocyclic aiylthio, 

•carbocyclic aiylthio substituted by substituent(s) mdependently selected from 
••halogen, 
••C1-C3 alky], 
•carbocyclic aiylsulfonyl, 

6 



wo 03/028641 



PCT/DS02/31059 



•halogenated caibocyclic aiylsulfonyl, 
•heterocyciylthio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 
••CrCa alkyl, 
•C3-C6 cycloallq^l, 

•CrC6 cycloallcyi substituted by CrCs alkyl, 

•Ca-Cfi cycloalkenyl, 

•carbocyclyl, 

•caibocyclyl substituted by substttuent(s) independmfly selected from 

••halogen, 

••CrC3 alkyl, 

••Ci-Ca alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted CrCs alkylsulfinyl, 
•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••0x0, 

•••carbocyclic aryl, 
•••heterocyclyl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylanaino substituted by substituent(s) independently selected 
from 

••♦•halogen, 

7 
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••••nitro, 
♦•••Ci-Cs alkyl, 
••••CrCs alkoxy, 
••••halogenated C1-C3 alkoxy, 
••C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independently selected from 

•••halogen, 

— carbocyclic aryl, 

••carbocyclic aiyloxy, 

••Ci<^3 alkoxycarbonyl, 

••Ci-C3 alkylcarbonyloxy, 

••mono- or di-Ci-Ca alkylamino, 

••mono- or di-caibocyclic aiylamino, 

••halogenated mono- or di-carbocyclic aiylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyciic aiylaminocarbonyl substituted by substituent(s) indepradently 

selected from 

•••halogen, 

•••nitro, 

•••CrCa alkyl, 

•••C1-C3 alkoxy, 

•••halogenated CrCa alkoxy, 

••mercapto, 

••CrCs alkyltibio, 

••halogenated Ci-Cs allg^tthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyi, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by 5ubstituent(s) independently selected from 
••hydroxy, 

8 



wo 03/028641 



PCT/DS02/31059 



-CrCa alkyl, 

••C1-C3 alkyl substituted by carbocyclic aryl, 
••Ci-Cj alkoxy, 

••C1-C3 alkoxy substituted by caibocyclic aryl, 
••carbocyclic aiyl, 
••halogenated carbocyclic aiyl, 
(u)C2-C8alkenyl, 

Ci-Cg alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•0x0, 

•CpCa alkoxy, 

•CrCs alkoxy substituted by carbocyclic aiyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C3 alkyl, 

••halogenated Ci-Cs alkyl, 

••Ci-Ca alkoxy, 

••halogenated Ci-Cs alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••nitro, 

••Ci-Cj alkyl, 

••Ci-Cs alkoxy, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 <g^cloalkyl substituted by substituent(s) independently selected from 
•CrC3 alkyl, 

9 
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•Ci-Ca alkyl substituted by substituent(s) independently selected from 
••hydroxy, 

••0X0, 

••carbocyclic aiyl, 

•mono- or di-d-Ca alkylamino, 

•mono- or di-CrCa alkylamino substituted by caibocyclic aiyl, 
•carbocyclic arylcarbonylatdino, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkqrl, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 

carbocyclyl substituted by substituent(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroTjy, 

••0x0, 

••CrCa alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-CrC3 alkylamino-N-oxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-CrCa alkylamino substituted by carbocycUc aryl, 

••mono- or di-carbocyclic arylanodno, 

••carbocyclylimino, 

10 
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••carbocyclylimino substituted by caibocyclic aiyl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, ' 
••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by Ci-Cs alkoxy^ 
••carbocyclic aiyl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 

•••halogen, 

•••Ci-Cj alkyl, 

•••halogeaated C1-C3 allqrl, 

••heterocyclyi, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•CrC9 alkoxy substituted by substituent(s) independently selected from 

"•hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-Ci-Cs alkylamino, 
••carbocyclic aiyl^ 
••halogenated carbocyclic aiyl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

♦••halogen, 

•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected from 

••••halogen, 

••••Ci-Cs alkyl, 

••••halogenated Cj-Cs alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarbonyloxy, 

11 
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•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected ftom 

••halogen, 

••nitro, 

••CrC4alkyI, 

••halogenated CrC4 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substitueat(s) independently selected from 

••halogen, 

••Ci-Cs alkyl, 

••halogenated CfCs alkyl, 

•(carbocyclic aiyl)S(0)20, 

•carboxy, 

♦C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-CrCa alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-CrC4 alkylamino, 

•mono- or di-CrC4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•C1-C3 allsynylcarbonylamino, 

•Ci-Ca alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic aiylsulfonylamino, 
•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 
•(carbocyclic aryl)NHC(0)NH substituted by haloganated Ci-Ca alkoxy, 
•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- CrCs alkylamino, 

12 
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•C1-C3 allqrlthio, 
•halogenated C1-C3 alkylthio, 
•carbocyclic aryltiiio, 

•carbocyclic aryhhio substituted by substitueiit(s) independently selected from 

••halogen, 

••cyano, 

••C1-C3 alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-C3 alkylaminosutfonyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
••halogenated CrCy alkyl, 
•heterocyclyl, 

•heterocyclyi substituted by substituent(s) independently selected from 
"C1-C3 alkyi, 
••carbocyclic aiyl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4 alkyl, 

•Ci-Ci alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkylcarbonyloxy, 
••carbocyclic arylcarbonylamino, 

13 
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••halogenated carboqrclic arylcarbonylamino, 
••C1-C3 alkoxycarbonyl, 
••CrC3 alkylthio, 

••C1-C3 alkylthio substituted by carbocyclic aiyl, 

••C1-C3 allqrlthio substituted by halogenated carbocyclic aiyl, 

-carbocyclic aryl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitro, 

••heterocyclyl, 

"heteiocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••CrCs alkyl, 

•••halogenated CrCa alkyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 
••halogen, 

"CrCa alkyl, 

•mono- or di-CrCa aUq^lamino, 

•C1-C4 aUcylcarbonylamino, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio^ 

•carbocyclic aiylthio, 

•halogenated carbocycUc arylthio, 

•carbocyclic aiylthio substituted by CrCs alkoxycarbonyl, 

•heterocyclylfhio, 

•heterocyclylthio substituted by C1-C3 alkyl, 
•C1-C3 alkylstdfonyl, 
•carbocyclic arylsulfonyi, 
•halogenated carbocyclic arylsulfonyi, 

14 
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•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•Ci-Cs alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halog^ 

••nitro, 

••C1-C3 alkyi, 

••halogenated G1-C3 alkyl, 

••Ci-Cs alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyi substituted by substituent(s) independently selected from 

••halogen, 

"CrCs alkyl, 

-halogenated CrCa alkyl, 

••C1-C3 alkoxy, 

••C1-C3 alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), motpholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or CrCa alkyl; 

R2b is C1-C4 alkyl, CrC4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••Ci-C3 alko3<y, 

••-SO2NH2, 

15 



wo 03/028641 



PCTAJS02/31059 




•heterocyclyi, 

C3-C6 cycloalkyi, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•Ci-Cs alkoxy, 

or a group of Formula IV; 



N-R3 IV 



wherein Boc is carbamic acid ferf-butyl ester and R3 is C1-C3 alkyi or Ci^Ja alkyl 
substituted by substituent(s) independaatiy selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XCX; 



R5 . R5 R5 

^N^-^ 

R4 R4 R4 

V Va Vb 



'VOJi ^OXSi TOJ= 

VI via vib 

"N^y^ ^N^V^ "N-V^ 

V/M ^ ^ R5 

VII Vila Vllb 
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(-^Y^N" r^Y^N" r^-^'^N" 



Vlli 



R4 



Villa 



R4 



VII lb 



R5 R5 R5 

aN>v r"^'^"^ r^'''^^ 



R4 



IX 



R4 



IXa 



N' 

R4 



IXb 






wherein R4 is H or C1-C3 alkyl; 

Rs is H, C1-C3 alkyl, or Ci-Cs alkyi substituted by a substituted carbocyclic aiyl; 
Y is -S(0)2-, -C(0)-, or -iCazU 
mis 0 or 1; 

wherein carbocyclic aiyl is phenyl, naphthyl, anthranyl, biphenyl, or phenanthryl; 
carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 7,7- 
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dimethyl-2-oxo-bicyclo[2.2.1]heptyl, 9i/-fluorenyl, 9-oxo-fluorenyl, aceaiaphthyl, 
anthraquinonyl, C-fluoren-9-ylideiie, indanyl, indenyl, 1^,3,4-tetrahydro-iiaphthyl, or 
bicyclo[2.2. IJhepteay; 

heterocyclyl is 1,2,3,4-tetrahydro-isoqiiiiiolyl, 1^,3-thiadiazolyl, 1,2,3-triazolyi, 
l^-dihydro-3-oxo-pyrazolyl, l,3,4-thiadia2X)lyl, l,3-dioxo~isoindoIyl, 1,3-dioxolanyI, lif- 
indolyl, lff-pyirolo[2,3-c]pyridyl, Iff-pyirolyl, l-oxo-3ii^isobenzofuranyl, 2,2',5',2"- 
terfhiophenyl, 2^'-bifhiophenyl, 2,3-dihydro-l-oxo-isoiiidolyl, 2,3-dihydro- 
benzo[l,4]dioxiByl, 2,3-dihydrc)-beja2ofuiyl, 2,4-diliydro-3-oxo-pyra2olyl, 2H- 
benzopyranyl, 2-ox(>-ben2opyianyl, 2-oxo-pyrrolidinyI, 3,4KiihydrcH2iy-benzo[l,4]oxazinyl, 
3,4-dihydro-2i/-benzo|>][l,4]dioxepinyl, 4iy-benzo[l,3]dioxinyl, 4i¥-beja2opyranyl, 4- 
oxo-l,5,6,7-tetrahydro-mdolyl, 4-oxo-3,4-dihydro-phthalazmyl, 4-oxo-benzopyranyl, 
9,10,10-trioxo-thioxanthenyl, 9ff-carbazolyl, 9jCr-xantiienyi, azetidinyl, benzimidazolyi, 
ben2o[13]dioxolyl, benzo[2,l,31oxadiazolyl, benzo[b]thieiiyl, benzofiaryl, benzotiiiazolyl, 
cirmolyl, furyl, iimdazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, 
oxazolyl, oxolanyl, pipera2yl, piperidyl, piridyl, pyrazolo[5,l-b]thiazolyl, pyiazolyl, pyiidyl, 
pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazoKdyl, thiazolyl, thienyl, thiolanyl, 2,3- 
dihydro-benzofuxyl, tetrahydro-thienyl, or benzo&ranyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Preferred compounds of tbis mventioa are those compounds of Fomula I wherein, 
Qis Formula H; 
Ri represents 
©CrCioalkyl, 

Ci-Cio alkyl substitiited by substituent(s) independently selected firom 
•halogen, 

•0X0, 

•Ci-Ca alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 
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••halogen, 

••nitro, 

••Ci-C4alkyl, 

••CrC4 alkyl substituted by substituent(s) independently selected from 

•••0X0, 

•••carbocyclic aiylcarbonylamino, 
•••balogenated carbocyclic aiylcarbonylanDdno, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 aliyl, 
•substituted heterocyclyl-^diylideneaininooxy, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alko^QTcarbonyl substituted by carixx^cUc aiyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocyclic arylamino substituted by hydroxy, 

•C1-C3 aUqrlcalbonylamino, 

•C1-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 
••CrC3 alkylcalbonylamino, 
••carbocyclic arylcalbonylamino, 
••heterocyclyl, 

•CrC4 alkoxycaibonylamino, 
•heterocyclyl calbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substLtuent(s) independently selected from 

••nitro, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 allcylthio, 

•Ci'Cz alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylaminocarbonyl, 
••halogenated mono- or di-carbocyclic arylaminocarbonyl, 
••carbocyclic aryl, 
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••carbocyclic axyl substituted by 5ubstituent(s) independently selected from 
—halogen, 
•••CrCs alkoxy, 
•carbocyclic aiylthio, 

•carbocyclic aiylthio substituted by substituent(s) independently selected from 

••halogen, 

••Ci-Cs alkyl, 

•carbocyclic aiylsulfonyl, 

•halogenated carbocyclic aiylsulfonyl^ 

•hetOTocyclylthio, 

•heterocryclylthio substituted by substituent(s) independently selected from 
••nitro, 
••CrCs alkyl, 
•C3-C6 cycioalkyl, 

•C3-C6 cycloalkyl substituted by Ci-Ca alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••CpCs alkoxy, 

••Cz-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aiyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsuljBnyl, 
•carbocyclic aiyl, 

•carbocycUc aiyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••Ci-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 
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•••carbocyclic aiyl, 
•••heterocyclyl, 
••C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by substitueiit(s) independently selected frona 

•••halogen, 

•••carbocyclic aiyl, 

••carbocyclic aiyloxy, 

••C1-C3 aIkylcarbonylo:gr^ 

♦•mono- or di-«arbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic aiylaminocarbonyl substituted by substituent(s) independently 

selected £rom 

•••halogen, 

•••nitro, 

•••C1-C3 alkyi, 

•••C1-C3 alkoxy, 

•••halogenated Cj-Ca alkoxy, 

••mercapto, 

••Ci-Cs alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryi, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by 5ubstituent(s) independently selected from 

••hydroxy, 

••CrC3 alkyl, 

••C1-C3 alkyl substituted by carbocycUc aryl, 
••C1-C3 alkoxy, 

••CrC3 alkoxy substituted by carbocyclic aryl, 
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••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C6alkenyl, 

C2-C6 alkenyl substituted by substituent(s) independently selected from 
•0x0, 

•carbocyclic aryl, 

•carboqrclic aiyl substituted by substrtuent(s) independently selected from 

••halogen, 

••nitro, 

••Ci-Cs alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated Ci-Ca alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••hydroxy, 
••CrCs alkyl, 
••CrCa alkoxy, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•CrC3 alkyl, 

•CrC3 aSkyl substituted by substituent(s) independently selected from 
••0x0, 

••carbocyclic aryl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(iv) carbocyclyl, 
carbocyclyl substituted by nitro, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 
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•cyano, 
•nitro, 

•CrC9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected fiom 

••halogen, 

••0x0, 

••carbocyclic aiyloxy, 
••caibocyclylimino, 

••carbocyclylimino substituted by carbocyclic aiyl, 
••mono- or di-carbocyclic aiylaminocaibonyl, 

••mono- or di-carbocyclic arylaminocaibonyl substituted by C1-C3 alkoxy, 
■•carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated Ci-Cz alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by Ci-Ca alkyl, 
•C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by substituentCs) independently selected from 

••halogen, 

••carbocyclic aryl, 

•CrCa alkylcarbonyloxy, 

•carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by C1-C3 alkoxy, 

•CrC3 alkoxycarbonyl, 

•mono- or di-CrC3 alkylaminocarbonyl, 

•mono- or di-CrC3 alkylaminocarbonyl substituted by carbocyclic aiyl, 
•mono- or di-carbocyclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-Ca alkylamino, 
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•C1-C3 alkynylcarbonylamino, 

•C1-C3 alkynylcarbonylainino substituted by carbocyclic aiyl, 
•carbocyclic arylsulfonylainino, 
•carbocyclic arylsulfonylainino substituted by C1-C3 alkyl, 
•(carbocyclic aiyl)NHC(0)NH, 

•(carbocyclic aryONHC(0)NH substituted by C1-C3 alkoxy, 

•(carbocyclic aryl)NHC(0)NH substituted by haloganated C1-C3 alkoxy, 

•CrCs alkylthio, 

•halogenated C1-C3 alkylfhio, 

•carbocyclic arylffaio, 

•carbocyclic aryllido substituted by cyano, 

♦C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 allq^l, 
••halogenated CrC? alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••Ci-Csalkyl, 

••carbocyclic aiyl^ 

••halogenated carbocyclic aryl, 

(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•Ci-C4alkyl, 

•Ci-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

"C1-C3 alkylthio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 
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••Ci-Ca alkyltilio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocydyl, 

•C1-C3 alkoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substitueirt(s) independently selected fix>m 

••halogen, 

••C1-C3 alkyU 

•C1-C3 alkjdthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylthio, . 

•CrCs alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arjdsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected fiom 

••halogpn, 

••nitre, 

^♦Ci-C3 alkyl, 

♦•C1-C3 alkoxy, 

•heterocydyl, 

•heterocydyl substituted by substituent(s) independently selected ftom 
••C1-C3 aftyl, 
••halogenated CrCz alkyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholino, 4-acetyl-pipera2yl, or 4- 
phenyl-piperazyl; 
wherein R^a is H or Ci-Cs alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•CrC3 alkoxy, 
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•amino, 
•-NHBoc, 
•C3-C6 cycloalkyl, 
•carbocyclic aiyl, 

•carbocycUc axyl substituted by substituent(s) independently selected from 
••halogen, 
••C1-C3 alkyl, 
••C1-C3 alkoxy, 

••-SO^NHz, 
•heterocyclyl, 

C3-C6 cycloalkyl, carbocycUc aiyl, carbocycKc aiyl substituted by substituent(s) 

independently selected from 

•halogen, 

•Ci^3 alkyl, 

•CfCs alkoxy, 

or a group of Formula IV; 

wherein Boc is carbamic acid tert-hxjtyl ester and R3 is C1-C3 alkyl or alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aiyl, 
♦halogenated carbocyclic aryl, 
•carbocyclic aiyl substituted by C1-C3 alkoxy; 
L is selected from Formula V - XDQ 
wherem R4 is H or Ci-Cs alkyl; 

R5 is H, C1-C3 alkyl, or Ci-Cj alkyl substituted by a substituted carbocycUc aiyl; 
Yis-C(0>; 

wherein carbocycUc aiyl is phenyl, n^hthyl, antfaranyl, or biphenyl; 

caibocyclyl is 10,1 l-dihydro-5-oxo-diben2o[a,d]cycloheptyl, 1-oxo^indanyl, 9i?- 
fluorenyl, 9-oxo.fluorenyl, acenaphthyl, anthraquinonyl, C-fIuoren-9-yUdene, indanyl, 
indenyl, U,3,4-tetrahydro-naphthyl, orbicyclo[2.2.1]hepteny; 

heterocyclylis 1,2,3-thiadiazolyl, lA3-tria2olyl, l,2-dihydro-3-oxo-pyrazoIyl, 1,3- 
dioxo-isoindolyl, IJ^-indolyl, IH^pyixolyl, l-oxo-3/f-isoben2ofuranyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,3-dihydro-benzofuiyl, 2,4-dihydro-3-oxo-pyrazolyl, 2ff. 
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benzopyranyl, 2-oxo-ben2opyranyl, 2-oxo-pyirolidinyl, 3,4-dihydro-2£r- 
benzo[b][l,4]dioxepmyl, 4-oxo-l,5,6,7-tetrahydro-mdolyl, 4-oxo-3,4-dihydro-phthalazmyl, 
4-oxo-benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9if-xantiienyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, cinnoH 
furyl, imidazolyl, isoxazolyl, moipholino, moipholinyl, oxazolyl, oxolanjd, piperidyl, 
piridyl, pyrazolyl, pyridyl, pyrimidyl, pyiroUdyl, quinolyl, quinoxalyl, thiazoUdyl, thiazolyl, 
thienyl, thiolanyl, tetrahydro-thienyl, benzofiiranyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compounds of Formula I 
wherein, 

Qis Formula U; 

Ri represents 
(i) Ci^ioalkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 

•0X0, 

•di-propylaminocarbonyi, 

•methoxy substituted by carbocyclic aryl, 

•melhylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogpnated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•ferf-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•C1-C2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected from 
••halogenated carbocyclic aryl, 
••carbocyclic aryl substituted by methoxy, 
•carbocyclic aiylthio, 
•hetrocyclylthio substituted by nitro, 
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•hetrocyclylthio substituted by methyl, 
•Cs-Cg cycloalkyl, 
•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substitueiit(s) independently selected j&om 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted mefliylsulfinyl, 
•carbocyclic aryl, 

♦carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aiyl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••CrC4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl, 

•het^ocyclyl substituted by substituent(s) independently selected from 
••C1-C2 alkyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••melhoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
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••halogenated carbocyclic aryl, 

(ii) C2-C3 aDcrayl substituted by substituent(s) independently selected from 
•carbocyclic aiyi, 

•halogenatedcaibocyclic aryU 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6cycloalkyi, 

C3-C6 cycloalkyi substituted by substituent(s) independendy selected ftom 

•mediyl substituted by 0x0, 

•mefliyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

Qy) carbocyclyl, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected fix)m 

•halogen, 

•hydroxy, 

•qrano, 

•nitro, 

•CrCp alkyi, 

•C1-C9 allqrl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aiyloxy, 

•Ci-Ct aDcoxy, 

•halogenated d-Cv alkoxy, 

•Ci-Cy alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-*methylamino, 
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•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aiyl, 
•carbocyclic aiyl, 

•heterocyclyl substituted by mefliyl, 

•heterocyclyl substituted by halogenated caibocyclic aryl, 

(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independentiy selected from 

•halogen, 

•nitro, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independentiy selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•mefhoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by mettiyl, 

•C1-C3 aliylthio, 

•propenyltbio, 

•carbocyclic arylthio, 

•CrCa alkylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by metiiyl, 
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•carbocyclic aryl substituted by oitro, 
•heterocyclyl; 

R2 is methylamino or dimethylainino; 

L is selected firom Formula Va, Villa, or Ka; 

wherein R4 and R5 are independently selected from H or CpCa alkyl; 

Yis-C(0>; 

wherein carbocyclic aiyl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbopyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylideae, lA3,4-tetrahydro-naplithyl, orbicyclo[2.2.1]hepteny; 

heterocyclylis lA3-thiadiazolyl, 1,2^-triazolyl, l^-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, l^T-indolyl, Iff-pyrrolyl, l-oxo-3j&isobenzofuranyl, 2,3-dihydio- 
benzo[l,4]dioxinyl, 2,4-dihydro-3-oxo-pyrazolyl, 2/f-benzopyranyl, 2-oxo-bmzopyranyl, 
3,4-dihydro-2J3'-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro-phthaIazinyi, 4-oxo- 
benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9ff-xantfaenyl, azetidinyl, benziniidazolyi, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, furyl, imidazolyl, isoxazolyl, 
moipholino, morpholinyl, oxolanyl, piperidyl, piridyl, pyrazolyl, pyridyl, quinolyl, 
quinoxalyl, tiiiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3- 
dihydro-benzofuryl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, cinnolyl, 
pyrimidyl, pyixolidyl, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
vdierein, 

Q is Formula n; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected from 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aiyloxy, 
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•carbocyclic aryloxy substituted by nitro, 
•heterocyclyloxy substituted by methyl, 
•rerf-butoxycarbonylamino, 
•carbocyclic arylcarbonylamino, 
•CrCzalkylthio, 

•C1-C2 alkylthio substituted by substituent(s) indepeadently selected jfrom 

••halogenated carbocyclic aiyl, 

••carbocyclic aiyl substituted by methoxy, 

•carbocyclic aiylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted methylsulfinyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

"hydroxy, 

••nitro, 

••CrC4aIkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•♦•carbocyclic aryl, 

•••heterocyclyl, 

••CrQ alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aiyl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 
♦•carbocyclic aryl, 
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••heterocydyl, 

•heterocyclyi substituted by substituent(s) mdependently selected from 
••Ci-Caallcyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
•♦carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituled by substitueut(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(iv) carbocyclyi, 

(v) carbocyclic aryl substituted by 5ubstituent(s) independently selected from 
•halogm, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyU 

•CrC9 allQ^l substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•Ci-C? alkoxy, 

•halogenated C1-C7 alkoxy, 

•CrC? alkoxy substituted by carbocyclic aryl, 
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•methylcarbonyloxy, 
•carbocyclic aryloxy, 

•carbocyciic aryloxy substituted by methoxy, 
•amino, 

•di-methylainino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic aiylthio substituted by cyano, 

•di-propylamino suifonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic axyl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•Ci-C4alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•CrCa alkylsulfonyl, 
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•caAocycUc arylsulfonyl, 

•carbocyclic arjdsulfonyl substituted by C1-C4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic arjd substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methyiamino or dimethylamino; 

L is selected from Formula XX -XXII; 




Yis-C(0>; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquiaonyl, C-fluoren- 
9-yIidene, i;2,3,4-tetrahydro-naphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, IH- 
indolyl, Ijfir-pyrrolyl, 2,4-dihydro-3-oxo-pyrazolyl, 2ff-benzopyranyl, 4-oxo-benzopyranyl, 
azetidmyl, bOTzo[b]thienyl, finyl, isoxazolyl, morpholinyl, piperidyl, piridyl, pyrazolyl, 
pyridyl, quinolyU thiazolidyl, thiazolyl, thieayl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 
2,3-dihydro-benzofuryl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro- 
iudolyl, 9iy-xaiithenyl, cimiolyl, imidazolyl, moipholino, pyiimidyl, pyrrolidyl, tetrahydro- 
thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this invention are those compounds of 
Formula I wherein, 

Q is Formula II; 
Rt represents 
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(i) CrCs alkyl substituted by substituent(s) independently selected from 

•0X0, 

•di-propylaminocarbonyl, 

•methoxy substituted by caibocyclic aryl, 

•methylcarbonyloxy, 

•carbocycUc aiyloxy, 

•halogenated caxbocyclic aiyloxy, 

•carbocyclic aiyloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

♦f&r^butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•CrC2 alkylthio, 

•C1-C2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic aiylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclyMhio substituted by methyl, 

•cyclohexenjd, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyi, 

••methoxy, 

••ethenyl substituted by carbocgrelic aryl substituted metiiylsulfinyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

•• CrC4 alkyl, 

••Ci-C^ alkyl substituted by substituent(s) independently selected from 
•••0x0, 
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•••carbocyclic aryl, 

•••heteiocyclyl, 

••C1-C2 alkoxy, 

••halogenated CrC2 alkoxy, 

••CrC2 alkoxy substituted by carbocyclic aiyl, 

••carbocyclic aiyloxy, 

••halogenated mono-carboqrclic atylaminocarbonyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) iadependently selected from 
••C1-C2 alkyl, 

Ci-C2 substituted by carbocyclic aryl, 
••methoxy, 

•methoxy substituted by carbocyclic aiyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independenUy selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) Cz<^e cycloalkyl substituted by sub$tituent(s) independentiy selected £rom 
•methyl substituted by 0x0, 

•methyl substituted by carbocychc aiyl, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected jBrora 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4 alkyl, 

•CrC2 alkyl substituted by substituent(s) independently selected from 
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••halogen, 

••0X0, 

••carbocyclic aiyl, 

••carbocycUc aiyl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C2 alkoxy, 

•halogenated CrC2 alkoxy, 

•CrC2 alko^qr substituted by carbocyclic aryi, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarboaylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)iNH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substitueat(s) independently selected firam 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•CrC4 allq^l substituted by substituent{s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aiyl, 
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••heterocyclyl, 
•methoxy, 

•carbocyclic aryloxy, 

•carbocydic aryloxy substituted by methyl, 

•C1-C3 alkyltiiio, 

•propenylthio, 

-carbocyclic aryldiio, 

•C1-C3 alkjdsulfonyl, 

•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by methyU 

•carbocyclic aryl, 

•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by methyl, 

•carbocyclic aryl substituted by nitro, 

•heterocyclyl; 

•R2 is methylamino or dimethylamino; 

L is selected from Fonnula XX - XXII; 

Yis-C(OH 

wherein carbocyclic aryl is phenyl , naphthyl, or biphenyl; 

carbocyclyl is l-oxo-indanyl, indenyl, 9-oxo-fluorenyl, i;23,4-tetrahydro-n^hthyl, 
or bicyclo[2.2.1]hepteny; 

heterocyclyl is liT-indolyl, 2,4-dihydro-3-oxo-pyrazolyl, fuiyl, pyrazolyl, pyiidyl, 
thienyl, l^Z^-triazolyl, lif-pyirolyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3-dihydro-benzofiiryl, 
Zff-benzopyranyl, 2-oxo-benzopyranyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, imidazolyl, 
isoxazolyl, morpholino, morpholinyl, pyrazolyi, pyrimidyl, quinolyl, thiazolyl, tetrahydro- 
thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preflfered; 
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; or, in case of, a salt thereof. 
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Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula II; 
Ri represents 

(i) CrCioalkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 
•CrCe cycloalkyl, 
•carbocyclic aryl, 
•heterocyclyl, 

(ii) C3-C6 cycloalkyl, 

(iii) carbocyclic aryl, 

(iv) or heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXH; 
Yis-C(O)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

heterocyclyl is 1,3-dioxo-isoindolyl, liiT-indolyl, l-oxo-3£f-isobenzofdranyl, 2,3- 
dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2iy-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro- 
phthalazinyl, 9,10,10-trioxo-fhioxanthenyl, 9/f-xanthenyl, bejnmnidazolyl, 
benzo[l,3]dioxolyl, benzo[2,I,3]oxadiazolyl, benzo[b]1hienyl, furyl, imidazolyl, isoxazolyl, 
morpholino, oxolanyi, piperidyl, pyridyi, quinoxalyl, thienyl, quinolyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this invention are those compounds of 
Formula I wherein, 

Q is Formula E; 

Ri represents 
a)CrC4alkyl, 

CrC4 alkyl substituted by substituent(s) independently selected from 

♦cyclopentyl, 

•carbocyclic aryl, 

•heterocyclyl, 
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(ii) carbocyclic aiyl, 

(iii) orheterocyclyl; 

R2 is mefhylamino or dimethylamino; 
L is selected from Fonnula XX - XXII; 
Yis.C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anfliranyl, or biphenyl; 
heterocyclyl is 9iy-xanfhenyl, benzo[U]dioxolyl, benzo[2,l,3]oxadiazolyl, 
benzo[b]ttiienyl, thienyl, lJ¥-indolyl, quinoxalyl, quinolyl, or benzothiazolyi; 
halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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; or, in case a salt thereof! 
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Prefeired compounds of this invention are those compounds of Formula I wherein, 
Q is Formula II; 
Ri represents 
(i)CrCioalkyl, 

Ci-Cio aUcyl substituted by substituent(s) independently selected firom 

•halogen, 

•hydroxy, 

•0X0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substi1xient(s) indepradently selected &om 

••carbocyclic aryl, 

••heterocyclyl, 

••heterocyclyl substituted by CpCs alkyl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic a3yl substituted by C1-C3 alkoxy, 
••CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••mono- or di-Ci-Ca alkylamino, 

•••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aryl, 

•mono- ordi-Ci-Cs alkylammo, 

•mono- or di-Ci-Cs allcylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic aiylamino, 

•mono- or di-carbocyclic arylamino substituted by CrCs aUcyl, 
•C1-C3 alkylcalbonylamino, 
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•C1-C4 alkoxycalbonylamino, 
•caibocyclic arylsulfonylamino, 

•carbocyclic aiylsulfonylamino substituted by substitueat(s) independeotly sdected fix)m 

••nitro, 

••Ci-Csalkyl 

••mono- or di-Ci-Cs alkylamino, 
•CrCj alkylthio, 

•CrC3 alkylthio substituted by substitueiit(s) independently selected from 
••mono- or di-carbocyclic arylamino, 
••halogenated mono- or di-carbocyclic arylamino, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected ftom 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic aiylthio, 

•carbocyclic aiylthio substituted by substituen^s) independently selected from 

••halogen, 

••C1-C3 alkyl. 

•carbocyclic aiylsulfonyi, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•C3-C6 cycloalkyl, 

•C3-C6 cycloalkyl substituted by CrC3 alkyl, 
•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 
••halogen, 
.•CrC3 alkyl, 
••C2-C3 alkenyl, 

.•C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted 'C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
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••halogen, 
••hydroxy, 
••nitro, 

••Ci-QaUcyrl, ' 

••Ci-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••carbocyclic aryl, 

•••mono- or di-^arbocyclic arylamino, 

•••mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 

••••halogen, 

♦•••nitro, 

••••C1-C3 alkyl, 

•••■Ci-Cs alkoxy, 

••••halogenated C1-C3 alkoxy, 

-Ci-Cs alkoxy, 

••Ci-Cs alkoxy substituted by substituent(s) independently selected from 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aiyloxy, 

••C1-C3 alkoxycarbonyl, 

••mono- or di-Ci-Cs alkylamino, 

••CrCs alkylthio, 

••halogenated Cj-Cs alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•beterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
"CrCa alkyl, 
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••C1-C3 alkoxy, 

•«Ci-C3 alkoxy substituted by carbocyclic aryl, 
••carbocycKc aryl, 
••halogenated carbocyclic aiyl, 
(u)C2-C8alkeayl, 

Cz'Cg alkeaiyl substituted by substituent(s) independeatly selected from 

•halogen, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aiyU 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

"halogen, 

••hydroxy, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by nitro, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by siibstituent(s) independentiy selected from 
•C1-C3 alkyi, 

•Ci-Ca alkyl substituted by substituent(s) independentiy selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic aryl, * 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by CrC3 alkyl, 

(vi) carbocyclyl, 
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carbocyclyl substituted by substituent(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC9 alkyl, 

•CrC9 aJkyl substituted by substituent{s) independently selected from 

••halogen, 

••hydroxy, 

••oxo, 

••CrCs alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-Ci-<^3 alkylanaino-N-oxy, 

••mono- or di-Ci-Ca alkylamino, 

••mono- or di-Ci-Ca alkylamino substituted by carbocyclic atyl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aiyl, 
•C1-C9 alkoxy^ 

•CrC9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 
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••mono- or di-Ci-Ca alkylamino, 
••carbocyclic aryl, 
••halogenated carbocyclic aiyl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) mdependently selected from 
•••heteiocycljd, 

—hetCTocyclyl substituted by substituent(s) independently selected fiom 

••••halogen, 

— -Ci-Cs alkyl, 

••••halogenated C1-C3 alkyl, 

•C2-C3 alkenyloxy, 

•CrC3 alkylcarbonyloxy, 

•carbocyclic aiyloxy, 

♦carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C4 alkyl, 

••halogenated C1-C4 alkyl, 

••Ci-Ca alkoxy, 

•heterocyclylo^qr, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogexi, 

••CrCs alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aiyl)S(0)20, 

•carboxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-CrCs alkylaminocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aiyl, 
•amino, 

•mono- or di-Ci-C4 alkylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 
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•CrC3 alfcylcarbonylamino, 
•carbocyclic aiylsulfonylainino, 

•carbocyclic arylsulfonylamino substituted by CrCa alkyl, 
•(carbocyclic aryl)NHCXO)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by CrCa alkoxy, 

•(carbocyclic aryl)NHC(0)NH substituted by haloganated C1-C3 alkoxy, 

•C1-C3 alkylfhio, 

*halogenated Ci-Cz alkylthio, 

•carbocyclic arylthio, 

•halogenaled carbocyclic arylfhio, 

•carbocyclic arylthio substituted by CrCs alkyl, 

•heterocyclylthio, 

•CrCs allcylsulfonyl, 

•mono- or di-CrCs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
••halogenated Ci-C? alkyl, 
♦heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 
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••hydroxy, 

••0X0, 

••Ci-Cs alkylcarbonyloxy, 
••C1-C3 alkoxycarbonyl, 
••Ci-Ca alkyWiio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 

-Ci-Cs alkylthio substituted by halogenated carbocyclic aryl, 

••carbocycUc ar^, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitro, 

••heterocyclyl, 

•Ci-Cs alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aiyl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by Ci-Cs alkyl, 

•iQono- or di-Ci-Ca alkylamino, 

•C1-C4 alkylcarbonylamino, 

•Ci-C3 alkylthio, 

•carbocyclic aryltfaio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by CrCs alkyU 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by CrC4 alkyl, 
•CrC3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 
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••CrCsalkyl, 
••halogenated CrCa allq^l, 
••C1-C3 alkoxy, 
••halogenated CrCa alkoxy, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••CrCs alkyi, 
••halogenated C1-C3 alkyl, 
••C1-C3 alkoxy, 
••C1-C3 alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morphoUno, 4-acetyl-pipera2yl, or 4- 
phenyl-pipera2yl; 
wherein Rza is H or Ci-Cs alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substitiient(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aiyl, 

•carbocyclic aiyl substituted by subs1ituent(s) independently selected from 

••halogen, 

••CrCsalkyl, 

••C1-C3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

Ca-C^ cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•CrCs alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 
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wherein Boc is carbamic acid tert-hutyl ester and R3 is CpCs alkyl or Ci-Cz alkyl 
substituted by substituent(s) independently selected fcom 
•caibocyclic aryl, 
•haiogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XIX; 

wherein R4 is H or C1-C3 alkyU 

R5 is H, C1-C3 alkyl or C1-C3 alkyl substituted by a substitated carbocyclic aryl; 
Yis-(CH2)m,misOorl; 

wherein carbocycUc aryl is phenyl, naphtfayl, phenanthryl, or biphenyl; 
carbocyclyl is 9ff-fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anlhraquinonyl, mdanyl, 
or indenyl; 

heterocyclyl is 1^,3-thiadiazolyl, 1^,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 
1,3,4-thiadiazolyl, U-dioxo-isoindolyl, l^-dioxolanyl, lif-indolyl, lif-pyrrolo[2,3- 
c]pyridyl, li?-pyrrolyl, 2^',5'^"-terthiophenyl, 2^'-bithiophenyl, 2,3-dihydro-l-oxo- 
isoindolyl, 23-dihydro-benzo[l,4]dioxinyl, 2^-dihydro-benzofuryl, 2,4-dihydro-3-oxo- 
pyrazolyl, 2i?-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2ff-benzo[l,4]oxazinyl, 3,4- 
dihydro-2ff-benzo[b][I,4]dioxepmyl, 4fF-benzo[l,3]dioxinyl, 4fr-benzopyranyl, 4-oxo- 
1,5,6,7-tetrahydro-indolyl, 4-oxo-benzopyranyl, PfT-caibazolyl, 9fl'-xanflienyl, azetidinyU 
benzunidazolyl, ben2X)[l,3]dioxolyl, benzo[b]thienyl, benzofiiryl, benzothiazolyl, furyl, 
imidazo[2,l-b]thiazolyl, unidazolyl, isoxazolyl, moipholino, moipholinyl, oxolanyl, 
piperazyl, piperidyl, pyrazolo[5,l-b]1hiazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrroUdyi, 
quinolyl, quinoxalyl, thiazolidyl, thiazolyl, tiiienyl, or thiolanyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compo\mds of Formula I 
wherein, 

Q is Formula II; 
Ri represents 

© Ci-Cio alkyl substituted by substitu©at(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
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•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•mono-CrCz alkylamino substituted by cyano, 

•mono- or di-Ci-Ca alltylamino substituted by carbocyclic aryl, 

•mono-carbocyclic aiylainino, 

•mono-carbocyclic aiylamino substituted by methyl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••CrC4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••Ci-C4 alkyl substituted by hydroxy, 
••CrC2 alkoxy, 
••halogenated CpCz alkoxy, 
•heterocyclyl substituted by carbocyclic aryl, 

(ii) Ci-Cg alkenyl substituted by substituent(s) independently selected from 
•medioxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by methoxy, 

(iii) C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) q^lohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independentiy selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•Ci-C9 alkyl, 

•halogenated C1-C9 alkyl, 
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•C1-C9 alkoxy, 

•CrC9 alkoxy substituted by substituent(s) independently selected from 
"•balogen, 

••halogenated caibocyclic aryl, 

•propenyloxy, 

•methylamino, 

•di-CrC2 alkylamino, 

•di-CrC2 aUqrlamino substituted by cyano, 

•methyithio, 

•halogenated methyithio, 
(vii) heterocyclyl, 

or heta:ocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by hydroxy, 
•C1-C4 alkyl substituted by carbocyclic aryl, 
•methoxy, 

•C1-C2 alkoxycarbonyU 

•caibocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula Va, VHIa, or Ka; 

wherein R4 and R5 are independently selected from H or Ci-Ca alkyl; 

Yis-(CH2)ni,mis0orl; 

wherein carbocyclic aryl is phenyl, naphthyl, phenanthryl, or biphenyl; 
carbocyclyl is 9i?-fluorenyl, acenaphthyl, or anthraquinonyl; 
heterocyclyl is 1,23-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxolanyl, Iff-indolyl, Iff-pyrrolyl, 2,2»,5',2"-tertfaiophenyl, 2,2^-bithiophenyl, 2,3- 
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dihydro-benzo[l,4]dioxmyl, 3,4-dihydbx>-2ff-benzo[l,4]oxazmyl, 4-oxo-benzopyranyl, 9H- 
carbazolyl, 9i?-xan1henyl, bejozimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofuryl, 
benzothiazolyl, fuiyl, imidazolyl, isoxazolyl, oxolanyl, pyrazolo[5,l-b]thiazolyl, pyiazolyl, 
pyridyl, pyrimidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thieayl, 2tf-benzopyranyl, 
4ff-beiizo[l,3]dioxinyI, azetidinyl, imida2o[2,l-b]thiazolyl, morpholinyl, or 2,3-dihydro- 
benzofuiyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula H; 
Ri represents 

(i) CrC7 alkyl substituted by substituent(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
•caibocyclic aryloxy, 
•halogenated carbocyclic aryloxy, 
•mono-efhylamino substituted by cyano, 
•di-methylamino substituted by carbocyclic aryl, 
•mono-caibocyclic arylamino, 
•mono-carbocyclic arylamino substituted by methyl, 
•carbocyclic arylsulfonylamino substituted by methyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

"CrC4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••CrC4 alkyl substituted by hydroxy, 
••metoxy, 

••halogenated methoxy, 

•heterocyclyl substituted by carbocyclic aryl, 
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(ii) C2-C7 alkenyl substituted by substituent(s) indepeadently selected from 
•methoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by methoxy, 
(ill) butynyl substituted by carbocyclic aiyl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic arjd, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C2 alkyl, 

•halogenated methyl, 

•Ci-Cs alkoxy, 

•C1-C3 alkoxy substituted by substitue(nt(s) independently selected from 
••halogen, 

••halogenated carbocyclic aiyl, 

•propenyloxy, 

•di-Ci-Q alkylamino, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 
(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independentiy selected from 

•halogen, 

•C1-C3 alkyl, 

•CrC3 alkyl substituted by hydroxy, 
•C1-C3 alkyl substituted by carbocyclic aryl, 
•meflioxy, 
•ethoxycaibonyl, 
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•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected firom 
••halogen, 

••halogenated metbyl> 
•heterocyclyl; 

R2 is mefbylaniino or dimethylamino; 

L is selected from Foimula XX - XXH; 

Yis-(CH2)m,mis0or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 
carbocyclyl is acenaphthyl; 

heterocyclyl is li?-indolyl, li?-pyrrolyl, 2,3-diliydro-benzo[l,4]dioxinyl, 91^- 
carbazolyl, beiizo[l,3]dioxolyl, furyl, pyrazolyl, thienyl, 4-oxo-benzopyranyl, azetidinyl, 
imidazo[2,l-b]thiazolyl, pyridyl, imidazolyl, 2,3-dihydro-benzofuryl, or benzo[b]thienyl;; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Preferred compoimds of this invention are those compounds of Formula I wherein, 
Q is Formula H; 
Ri represents 
©Ci-Ciealkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected from 

•halogen, 

•carbocyclyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by subsdtuent(s) independently selected from 

••halogen, 

••nitro, 

"CrCa allcyl, 

••halogenated C1-C3 alkyl, 

(ii) C2-C3 alkenyl, 

C2-C3 alkenyl substituted by carbocyclic aryl, 

(iii) carbocyclic aryl, 

carbocycUc aryl substituted by substituent(s) independently selected from 

•halogen, 

•cyano, 

•nitro, 

•C1-C5 alkyl, 

•C1-C5 alkyl substituted by substituent(s) independentiy selected from 

••halogen, 

••0x0, 

•C2-C3 alkenyl, 
•CrQ alkoxy, 

•Ci-C4 alkoxy substituted by substituent(s) independentiy selected from 

••halogen, 

••heterocyclyl, 

••halogenated heterocyclyl, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independentiy selected from 
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"halogen, 
••aitro, 

•heterocycl)doxy, 

•heterocyclyloxy substituted by substituent(s) independently selected fiom 

••halogen, 

••CrCa alkyl, 

••halogenated C1-C3 alkyl, 

•Ci-Ca alkoxycarbonyl, 

•mono- or di-Ci-C* alkylamino, 

•Ci^3 alkylcarbonylaniino, 

•caibocyclic aiyl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylsulfonyl, 
•carbocyclic aryl, 
(iv) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected fiom 

•halogen, 

•C1-C3 alkyl, 

• Ci-C3 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic arylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) mdependently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated Ct-Cj alkyl, 

•CrCa alkoxy, 

•C1-C3 alkylcarbonylaniino, 

•carbocyclic arylsulfonyl, 

•Ci-Cs alkoxycarbonyl, 
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•carbocyclic aryl, 
•halogenated carbocyclic aiyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••CrC3 alkyl, 
••halogenated Ci-Ca alkyl; 

R2 is -NHNHz, -NHNHBoc, -N(R2a)(R.2b), morpholino, 4-acetyl-piperazyi, or 4- 

phenyl-pipera2yl; 

wherein R2a is H or Ci-Ca alkyl; 

R2b is CrC4 alkyl, CrC4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•Ci-Cs alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••CrC3 alkyl, 

••Ci-Cj alkoxy, 

.•-SO2NH2, 

•heterocyclyl, 

C3.C6 cycloalkyl, carbocyclic aryl, carbocycUc aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula TV; 

wherein Boc is carbamic acid tert-hutyl ester and R3 is CrCs alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
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•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by CrCa alkoxy; 

L is selected from Fonnula V - XIX; 

wherein R4 is H or Ci-Ca alkyi; 

Rs is H, Ci-Cs alkyl, or d-Ca alkyl substituted by a substituted carbocyclic aiyl; 
Yis-S(0)2S 

vdierein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 7,7-dimethyl-2-oxo-bicydo[2.2.1]heptyl; 

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1 A3-thiadiazolyl, IfT-pyrrolyl, 
benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, fiiryl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, 
quinolyl, thiazolyl, or thienyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Prefeaed compounds of this invention are those compounds of Formula I vrfierein, 
Q is Fomura 11; 

Ri is selected from H, -C02^Bu, or ^lOzBn (Bn is a benzyl group); 
R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXII; 
Y is a single bond; 
or a salt thereof 

Also provided in accordance with the present invention are methods of modulathxg 
G-protein receptor SLC-1 comprising contacting the SLC-1 receptor with a compound of the 
invention. 

The present invention further provides pharmaceutical compositions containing 
MCH receptor antagonists of the invention. 

Brief Description of the Figures 
Figure 1 provides an iUxistration of IP3 production from several non-endogenous, 
constitutively activated version of MCH receptor as compared with the endogenous version 
of this receptor. 

Detailed Description 
The present invention relates to MCH receptor antagonist compounds, and methods 
of modulating MCH receptors by contacting the receptors with one or more compounds of 
the inventiorL 

The term "antagonisf is intended to mean moieties that competitively bind to the 
receptor at the same site as agonists (for example, the endogenous ligand), but which do not 
activate the intracellular response initiated by the active form of the receptor, and can 
thereby inhibit the intracellular responses by agonists or partial agonists. Antagonists do not 
diminish the baseline intracellular response in the absence of an agonist or partial agonist 
As used herein, the term "agonisr is intended to mean moieties that activate the intracellular 
response "whon they bind to the receptor, or enhance GTP binding to membranes. In the 
context of the present invention, a pharmaceutical composition comprising a MCH receptor 
antagonist of tiie invention can be utilized for modulating the activity of the MCH receptor, 
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decreasing body weight and/or afifecting metabolism such that the recipient loses weight 
and/or maintains weight Such pharmaceutical compositions can be used in the context of 
disorders and/or diseases where weight gain is a component of flie disease and/or disorder 
such as, for exan^le, obesity. 

As used herein, the term "contact" or «contacting"shalI mean bringing the indicated 
moieties together, whetherin an in vitro systemor anin vivo system. Thus, "contacting" an 
MCH receptor with a compound of the invention includes tiie administration of a compound 
of the invention to an aoimal having an MCH receptor, as weU as, for example, introducing 
a compound of ttie invention into a sample containing a cellular or more purified preparation 

containing an MCH receptor. 

Compounds of the invention include tiiose having Formula I, shown below: 

I 

whaceinQ can be either Foemurall or ni: . 




or 



HN 



NH2 



m 



Ri rqpresents 
(i)Ci-Ci6alkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected ftom 

•halogen, 

•hydrojcy, 

•0x0, 

•C1-C3 alkoxy, 

.C1-C3 alkoxy substituted by substituent(s) independentiy selected from 
••carbocyclic aiyl, 
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-heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclylo3qr, 
•carbocyclic arylojqr, 

•carbocyclic arylojqr substituted by substitueiit(s) indepeadentiy selected from 

••halogen, 

••nitro, 

••carbocyclic aiyl, 

••carbocyclic aiyl substituted by CrCs alkoxy, 
••CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••mono- or di-CrCs alkylamino, 

•••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aryl, 

•••carbocyclic aiylcarbonylamino, 

•••halogenated carbocyclic arylcarbonylamino, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-ethylideneaminooxy, 
•C1-C3 alkoxycarbonjd, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 
•mono- or di-CrCs alkylaminocarbonyl, 
•mono- or di-CrCs alkylamino, 

•mono- or di-CrC3 alkylamino substituted by substituent(s) independently selected fix)m 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic arylamino, . 

•mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 
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••hydroxy, 

••C1-C3 alkyl, 

•C1-C3 alkyicalbonylamino, 

•CrCs alkylcalbonylamino substituted by substituent(s) independently selected from 
••Cj-Cj alkylcalbonylamino, 
••carbocyclic arylcalbonylamino, 
••heterocyclyl, 

•CrC4 alkoxycalbonylamino, 
•hetearocyclyl calbonylamino, 
•carbocyclic arylsulfoaylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 
••Ci-Cs alkyl, 

-mono- or di-d-Cs alkylamino, 
•C1-C3 alkylthio, 

•CrCa alkylthio substituted by substituent(s) independently selected from 

••mono- or di-<5arbocyclic arylaminocarbonyl, 

••halogenated mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••carbocyclic aryl, 

••carbocycUc aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•heterocyclyltiuo substituted by substituent(s) independently selected from 
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••nitXO, 

••C1-C3 alkyl, 
•C3-C6 cycloaUsyU 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkOTyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••CrC3 alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted CrC3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••CrC4alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••0x0, 

♦••carbocyclic aryl, 
•••heterocyclyl, 

•••mono- or di-carbocyclic arylamino, 

—mono- or di-carbocyclic arylamino substituted by substLtuent(s) independently selected 
from 

••••halogen, 
••••nitro, 

•— C1-C3 alkyl, 
•-•CrC3 alkoxy, 
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••••halogenated C1-C3 alkoxy, 
••C1-C4 alkoxy, 

..CrC4 alkoxy substituted by substitueiit(s) independently selected &om 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••Ci-Cs alkoxycarbonyl, 

••CrC3 allcylcarbonyloxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••C1-C3 alkoxy, 

•••halogenated C1-C3 alkoxy, 

••mercapto, 

••CrC3 alkylthio, 

••halogenated Ci-Cs alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected ftom 

••hydroxy, 

••C1-C3 alkyl, 

••CpCs alkyl substituted by carbocycUc aryl, 
••C1-C3 alkoxy, 

118 



wo 03/028641 



PCT/DS02/31059 



••Ci-Ca alkoxy substituted by carbocyclic aryl, 
•♦carbocyclic aryl, 
••halogenated carbocyclic aiyl, 

(ii) CrCaalkenyl, 

C2-C8 alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•0x0, 

•CrCs alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••CrCa alkyl, 

••halogenated C1-C3 allcyl, 

••CrCa alkoxy, 

••halogenated Ci-Cs alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by subslituent(s) independently selected from 

••hydroxy, 

••nitro, 

••CrCa alkyl, 

••C1-C3 alkoxy, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•CrC3 alkyl, 

•CrC3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 
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••carbocyclic aiyl, 

•mono- or di-Ci-Ca alkylamino, 

•mono- or di-CrCs alkylamino substituted by carbocyclic aiyl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkQd, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 

carbocyclyi substituted by substituent(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•CrCp alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-Ci-C3 alkylamino-N-oxy, 

••mono- or di-Ci-C3 aDsylanaino, 

••mono- or di-CrC^ alkylamino substituted by carbocyclic aiyl, 

••mono- or di-carbocyclic arylamino, 

••carbocyclylimino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by Ci-Cs alkoxy, 
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••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocaibonyl substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 

••caibot^clic aiyl substituted by substituent(s) iadependentiy selected from 

•••halogen, 

•••CrC3 alkyl, 

•••halogenated C1-C3 alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aiyl, 
•CrC9 alkoxy, 

•Ct-Cg alkoxy substituted by substituent(s) independentiy selected from 

••hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-Ci-Ca alkylanoono, 
••caxbocqrclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substitueat(s) independentiy selected from 

•••halogen, 

•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) mdependentiy selected from 

••••halogen, 

••••Ci-Cs alkyl, 

••••halogenated CrCa alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independentiy selected from 
••halogen, 
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••nitro, 

••CrC4aIkyl, 
••halogenated CrC4 alkyl, 
••CpCa alkoxy, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected ftom 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aiyl)S(0)20, 

•carboxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-C3 alkylaminocarbonyi, 

•mono- or di-Ci-C3 alkylatninocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic aiylaminocarbonyl, 

•mono- or di-carbocycIic aiylaminocarbonyl substituted by CrC3 aliyl, 
•amino, 

•mono- or di-CrC4 alkylamino, 

•mono- or di-CrQ alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•CrC3 alkynylcarbonylamino, 

•C1-C3 alkynylcarbonj4amino substituted by carbocyclic aryl, 
•carbocyclic aiylsulfonylamino, 

•carbocyclic aiylsulfonylamino substituted by Ci-Cs alkyl, 
•{carbocyclic aiyl)NHC(0)NH, 

•(carbocyclic aiyl)NHC(0)NH substituted by C1-C3 alkoxy, 
•(carbocyclic aryl)NHC(0)NH substituted by haloganated CrC3 alkoxy, 
•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1.C3 alkylthio, 
•halogenated C1-C3 alkylthio, 
•carbocyclic arylfhio, 
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•caibocyclic arylthio substituted by substitueat(s) independently selected fix^m 

••halogen, 

••cyano, 

••C1-C3 alkyl, 

•hetorocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Ca alkylaminosulfonyl, 

•caibocyclic aiyl, 

♦carbocyclic axyl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
••halogenated Ci-C? alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyL, 
••caibocyclic aiyl, 
••halogenated caibocyclic aiyl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•Ci-Cj alkyl, 

•CrC4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

"hydroxy, 

••0x0, 

••CrCa alkylcarbonyloxy, 
••carbocyclic arylcarbonylamino, 
••halogenated caibocyclic arylcatbonylamino, 
••Ci-Cs alkoxycarbonyl, 
••CrCs alkylthio, 
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••CrCs alkylthio substituted by carbocyclic aryl, 

••C1-C3 alkylthio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 

•••Mogen, 

•••nitco, 

••heterocyclyl, 

"heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••CrC3 alkyi, 

•••halogenated d-Cs alkyl, 

•CrC3 alkoxy, 

•Ci-Cs alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aiyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•mono- or di-Ci-Ca alkylamino, 

•Ci-C4 alkylcarbonylanDdno, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclyllMo, 

•heterocyclylthio substituted by Ci-Ca alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 
•halogenated carbocyclic arylsulfonyl, 
•carbocyclic arylsulfonyl substituted by CrC4 alkyl, 
•Ci-Ca alkoxycarbonyl, 
•carbocyclic aryl, 
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•carbocyclic aryl substituted by substituent(s) independently selected ftom 

••halogen, 

••nitro, 

••C1-C3 alky], 

••halogenated C1-C3 alkyl, 

••Ci-Cs alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substitueut(s) independently selected fiom 

••halogen, 

-CrCa alkyl, 

••halogenated C1-C3 alkyl, 

••CrCs alkoxy, 

••Ci-Ca alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -NCR2a)(R2b), morpholino, 4-acetyl-pipeiazyl, or 4- 
phenyl-piperazyl; 
ydierein Ria is H or C1-C3 alkyl; 

R2b is CrC4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•CrCs alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••CrC3 alkyl, 

••C1-C3 alkoxy, 

•.-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aiyl, carbocyclic aryl substituted by substituent(s) 
independently selected from 
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•halogen, 

•CrCa alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 




I-R3 IV 



wherein Boc is carbanoic acid tert-hutyl ester and R3 is C1-C3 alkyl or C1-C3 allsyl 
substituted by substituent(s) independently selected firom 
•carbocyclic aryl, 
♦halogenated carbocyclic acyl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected firom Formula V - XEX; 



^iDT-" .,xr^" ..o-''^" 

R4 R4 R4 

V Va Vb 

""N-^^ R5 ^N-V^ Rs ""N'V^ 

R4 kA^N^ R4 k^N^ R4 k^v,^N, 

VI Via Vlb 

^N^Y^ "^"V^ ^^"V^ 

R5 R5 R5 

VII Vila Vllb 

|-^Y"n" C^^'^ r^-^'^N" 

R4 R4 R4 

VIII villa Vlllb 
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R5 R5 ^ 

^^^N\ r^*^^ r^^'''^^ 

^U^^ ^N^^-^ ^N^^^ 

R4 R4 R4 

IX IXa IXb 





vdierein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or Ci-Ca alkyl substituted by a substituted carbocyclic aiyl; 
Y is -S(0)2-, -C(OK or -(OlzU 
misOor 1; 

wherein carbocyclic axyl is phenyl, naphthyl, anthranyl, biphenyl, or phenanthiyl; 

carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 7,7- 
dmiethyl-2-oxo-bicyclo[2.2.1]heptyl, 9/^-fluorenyI, 9-oxo-fluorenyl, acenaphthyl, 
anthraquinonyl, C-fluoren-9-ylidene, indanyl, indenyl, 1,2,3,4-tetrahydro-naphthyl, or 
bicyclo[2,2. l]hepteny; 

heterocyclyl is i;2,3,4-tetrahydro-isoquinolyl, l^^-thiadia2X)lyl, i;2,3-triazolyl, 
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i;2-dihydro-3-oxo-pyrazolyI, l,3,4-thiadia2olyI, 1,3-dioxo-isomdolyl, 1,3-dioxolanyl, IH- 
indolyl, l^f-pyrxoloP^S-cjpyridyl, li^-pyrrolyi, l-oxo-3i?-isobenzofuranyl, 2^',5*;2"- 
terthiophenyl, 2,2 -bithiophenyl, 2,3-dihydro-l-oxo-isomdolyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,3-dihydr<>-ben2ofiijyl, 2,4-dihydro-3-oxo-pyra2X)lyl, IH- 
benzopyranyl, 2-oxo-benzopyraiiyl, 2-oxcKpyirolidinyI, 3,4-dihydro-2^r-benzo[l,4]oxazinyl, 
3,4-dihydro-2ff-benzo[b][l,4]dioxepinyl, 4fH>en2o[l^]dioxinyl, 4ir-benzopyranyl, 4- 
oxo-l,5,6,7-tetrahydro-indolyl» 4-oxo-3,4-diliydro-phtfaalaziayl, 4-oxo-bCTzopyranyI, 
9,10,10-trioxo-thioxanthenyI, 9/f-carbazolyI, 9^-xantJienyl, azetidinyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]1iueiiyl, benzofiiryl, benzothiazolyl, 
ciimolyl, furyl, imidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, 
oxazolyi, oxolanyl, pipeiazyl, piperidyl, piridyl, pyra2solo[5, l-b]thiazolyl, pyrazolyl, pyridyl, 
pyrimicfyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, fhienyl, tbdolanyl, 2,3- 
dihydrobenzofiiiyl, tetrahydro-thienyl, or benzofiiranyl; 
halogen is fluoxo, chloro, bromo, or iodo. 

Preferred compounds of this inventioa are those compounds of Formula I wherein, 
Q is Formula II; 
Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio aUcyl substituted by substituent(s) independently selected from 
•halogen, 

•0X0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic atyi, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aiyloxy, 

•carbocyclic aiyloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••CrC4alkyl, 

••Ci-C4 alkyl substituted by substituent(s) independently selected from 
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•••OXO, 

•••carbocyclic arylcarbonylamino, 
•••halogenated carbocyclic aiylcaibonylamino, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by CpCs alkyl, 
•substituted heterocyclyl-eAjdideneaminooxy, 
•C1-C3 alkoxycarbonyl, 

•CrC3 alkoxycarbonyl substituted by carbocyclic aryl, 

•mono- or di-Ci-Ca alkylaminocarbonyl, 

•mono- or di-carbocycKc arylamiao, 

•niono- or di-carbocycKc arylamino substituted by hydroxy, 

♦Ci-C3 alkylcalbonylamino, 

•Ci-Cs alkylcalbonylamino substituted by substituent(s) independently selected jErom 
••C1-C3 alkylcalbonylamino, 
••carbocyclic axylcalbonylamino, 
••heterocyclyl, 

•CrC4 alkoxycalbonylamino, 
•heterocyclyl calbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

"CrCs alkyl, 

••mono- or di-Ci-Ca alkylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) iudependently selected from 
••mono- or di-carbocyclic arylaminocarbonyl, 
••halogenated mono- or di-carbocyclic arylaminocarbonyl, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••CrCs alkoxy,, 
•carbocyclic arylthio, 
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•carbocyclic aiylthio substituted by substitueiit(s) independently selected j&om 

••halogen, 

••Ci-C3 alkyl, 

•carbocyclic arylsulfonyi, 

•halogenated carbocyclic aiylsulfonyl, 

•heterocyclyltbio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 
••Ci-Ca alkyl, 
•C3-C6 cycloalkyi, 

•C3-C6 cycloalkyi substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••Ci-C3 alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted CrCs alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

♦•C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 
—heterocyclyl, 
"•C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independently selected from 
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•••halogen, 

—carbocyclic aryl, 

••carbocyclic aiyloxy, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic aiylamino, 

^•mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic aiylanunocarbonyl substituted by substituent{s) independently 

selected &om 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••Ci-Cs alkoxy, 

•••halogenated d-Cs alkoxy, 

••mercapto, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substitUCTt(s) independently selected from 

••hydroxy, 

••Ci-Ca alkyl, 

••Ci-Ca alkyl substituted by carbocyclic aiyl, 
••Ci-Cs alkoxy, 

••Cx-Cs alkoxy substituted by carbocyclic axyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(ii) C2-C6 alkenyl, 

C2-C6 alkenyl substituted by substituent(s) independently selected from 

131 



wo 03/028641 



PCT/US02/31059 



•0X0, 

•carbocyclic aiyl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••Ci-Ca alkyl, 

-halogenated C1-C3 alkyl, 

••C1-C3 alkojQT, 

••halogenated d-Ca alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••hydroxy, 
••C1-C3 alkyl, 
••C1-C3 aDcoxy, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•CrCs alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 
••0x0, 

••carbocyclic aryl, 
•carbocyclic aiylcarbonylamino, 
•carbocyclic aryl, 

(iv) carbocyclyl, 
carbocyclyl substituted by nitro, 

(v) carbocyclic aiyl, 

carbocyclic aiyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-.C9 alkyl substituted by substituent(s) independently selected from 
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••halogen, 

••0X0, 

••carbocyclic aryloxy, 
••carbocyclylimino, 

••carbocyclyliraino substituted by caibocyclic aiyl, 
••mono- or di-carbocyclic aiylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkoxy, 
••carbocyclic aiyl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 

•••halogen, 

•••CrCs alkyl, 

•••halogenated Ci-Cs alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 allg^l, 
•CrC7 alkoxy, 

•CrC? alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••carbocyclic aryl, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by CrCa alkoxy, 

•Ci-Ca alkoxycarbonyl, 

•mono- or di-Ci-Ca alkjdaminocarbonyl, 

•mono- or di-Ci-Ca alkylaminocaibonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic aiylaminocarbonyl, 

•mono- or di-carbocyclic aiylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-Ca alkylamino, 
•CrCa alkynylcarbonylamino, 

•Ci-Ca alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by Ci-Ca alkyl, 
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•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by CrCs alkoxy, 
•(carbocyclic aryl)]SlHC(0)NH substituted by haloganated C1-C3 alkoxy, 
•C1-C3 alkylthio, 
•halogenated CrCa alkyltiiio, 
■carbocyclic arylthio, 

•carbocyclic arylfhio substituted by cyano, 
•CrCs alkylsulfonyl, 
•mono- or di-CrCs alkylaininosulfonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected j&om 
••C1-C7 alkyl, 
••haloganated CrCy alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected JBrom 
"Ci-Cs alkyl, 
••carbocyclic aiyl, 
••halogenated carbocyclic aiyl, 
(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by sub5tituent(s) independentiy selected from 

••halogen, 

••0x0, 

••Ci-Ca alkyltiiio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 

••CrCs alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 
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•Ci-C3 alkoxy, 
•carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by substitueiit(s) independmtly selected from 

••halogen, 

••C1-C3 alkyl, 

•C1-C3 alkyltbio, 

•C1-C3 alkenyltirio, 

•carbocyclic arylthio, 

•C1-C3 alfcylsulfonyl, 

•cazbo(7clic atylsulfonyl, 

•halogenated carbocyclic arylsolfonyl, 

•carbocyclic arylsulfonyl substituted by Ct<l4 alkyl, 

•caibocycUc aryl, 

•carbocyclic aiyl substituted by substitue]it(s) independentiy selected firom 

••halogen, 

—nitro, 

••CrCs alkyl, 

••Ci-Cs alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substitueat(s) independentiy selected firom 
••C1-C3 alkyl, 
••halogenated Ci-Cs alkyl; 

Ra is .NHNH2, -NHNHBoc, -N(R2^(R2b), morpholino, 4-acetyl-pipera2yl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or C1-C3 alkyl; 

Rib is C1-C4 alkyl, CrC4 alkyi substituted by substituent(s) independentiy selected firom 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 
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•carbocyclic aryl substituted by substituent(s) independently selected fiom 

••halogen, 

••CrCs alkyl, 

••C1-C3 alkoxy, 

••^02NH2, 

•heterocyclyl, 

C3-C6 cycloallqrl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•CrCs alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 

wherein Boc is carbamic acid tert-hutyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by Cj-Ca alkoxy; 

L is selected fcom Formula V - XK; 

wherein R4 is H or CrCa alkyl; 

R5 is H, Ci-Cs alkyl, or Cj-Cj alkyl substituted by a substituted carbocyclic aryl; 
Yis.C(0)-; 

v^erein carbocyclic aiyl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 10,ll-Hiihydro-5-oxo-diben2o[a,d]cycloheptyl, 1-oxo-indanyl, 9fl'- 
fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraquinonyl, C-fluoren-9-ylidene, indanyl, 
indenyl, 1,2,3,4-tetrahydro-naphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-fhiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, lif-indolyl, li?.pyirolyl, l-oxo-3£r-isobenzofuranyl, 2,3-dihydro- 
bCTzo[l,4]dioxinyl, 2,3-dihydro-ben2ofuiyl, 2,4-dihydro-3-oxo-pyrazolyl, 2H- 
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2i^ 
benzo[b][l,4]dioxepinyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, 4-oxo-3,4'^ydro-phthalazinyl, 
4-oxo-benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9i?-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, cinnolyl, 
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fuiyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxazolyl, oxolaayl, piperidyl, 
piridyU pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quiaoxalyl, thiazolidyl, thiazolyl, 
thienyl, thiolanyl, tetrahydro-thienyl, benzofiiranyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this inventioii are those compounds of Formula I 
wherein, 

Q is Formula n; 

Ri represents 
(i)Ci-Cioalkyl, 

Ci-Cio allcyl substituted by 'SubstituentCs) independently selected firom 

•0X0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carboc3(clic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•terf-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•CrCzalkylthio, 

•Ci-C2 allqrlthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by mefhoxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•C5-C6 cycloalkyl, 

•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independentiy selected from 
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••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by caxbocyclic aryl substituted methylsulfinyl, 
•carbocycUc aiyl, 

•carbocycUc aryl substituted by substituent(s) independently selected from 

"halogen, 

••hydroxy, 

••nitro, 

••Ci-C4alkyl, 

••C1-C4 alkyl substituted by suLbstituent(s) independenfly selected from 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

••CrC4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••CX-C4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••Ci<:2allcji 

•• C1-C2 substituted by carbocyclic atyl, 
••metiioj^, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 aUcenyl substituted by substituent(s) independentiy selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
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•carbocyclic aryl substituted by nitro, 
Ciii)C3-C6cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected fiom 

•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aiyl, 

•carbocyclic aiyl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl 

•C1-C9 alkyl substituted by subs1itUCTrt(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-G7 alkoxy, 

•halogenated CrC? alkoxy, 

•C1-C7 alkoxy substituted by carbocqrclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino substituted by methyl, 
•(carbocyclic aiyl)NHC(0)NH substituted by halogenated methoxy, 
•halogenated methylthio, 
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•carbocyclic arylthio substituted by cyaao, 
•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by metbyl, 

•beterocyclyl substituted by halogenated carbocyclic aiyl, 

(vi) heterocyclyl, 

or heteiocyclyl substituted by substituent(s) independently selected fiom 

•halogen, 

•nitro, 

•Ci-CUalkyl, 

•Ci-C4 alkyl substituted by substituent(s) independently selected ftom 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aiyloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic aiylfhio, 

•CrCa alkylsulfonyl, 

•carbocyclic arylsulfonyl substituted by Ci-CU alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aiyl, 
•carbocyclic aiyl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylaroino or dimethylamino; 

L is selected from Foraiula Va, Villa, or DCa; 
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wherein R4 and R5 ^ independently selected fix>m H or C1-C3 alkyi; 
Yis.C(0)-; 

wherein carbocyclic aiyl is phenyl, naphthyl, anffaranyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-yUdene, i;2,3,4-teti:ahydro-naphthyl, or bicyclo[2.2.1Jhepteny; 

heterocyclyl is 1^,3-thiadiazolyI, l^,3-tria2olyl, l,2-dihydro-3-oxo-pyrazolyl, 1^- 
dioxo-isoindolyl, l/f-indolyl, 1/f-pyrrolyl, l-oxo-3iF-isobenzofiiranyl, 2,3-dihydro- 
ben2o[l,4]dioxinyl, 2,4-dihydro-3-oxo-pyrazolyl, 2ff-benzopyranyl, 2-oxo-benzopyranyl, 
3,4-dihydro-2ff-bejQ2o[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo- 
benzopyranyl, 9,10,10-trioxo-thioxanthenyI, Pif-xanrthenyl, azetidmyl, benzinaidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, furyl, imidazolyl, isoxazolyl, 
morpholino, moipholinyl, oxolanyl, piperidyl, piiidyl, pyrazolyl, pyridyl, quinolyl, 
quinoxaljd, tfaiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyI, 2,3- 
dihydro-benzofiiryl, 2-oxo-pyrrolidinyi, 4-oxo-l^,6,7-tetrahydro-indolyl, cinnolyl, 
pyrimidyl, pyrrolidyL, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula H; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected ftom 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aiyl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•fert-butoxycarbonylamino, 
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•carbocyclic arylcarbonylamino, 
•CrC2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by metiboxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

■C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted methylsulfinyl, 

•carbocyclic aiyl substituted by substituent(s) independenfly selected from 

••halogen, 

••hydroxy, 

••nitro, 

••Ci-C4alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••Ci-CU alkoxy substituted by carbocyclic aryl, 

••carbocyclic axyloxy, 

••halogenated mono-carbocyclic aiylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••Ci-Cialkyl, 
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•• CrCi substituted by carbocyclic aryl, 
••methoxy, 

••xnetfaoxy substituted by carbocyclic aryl, 
••carbocyclic aiyl, 
.••halogenated carbocyclic aryl, 

(ii) C2-C3 aSksayl substituted by substituen.t(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(ui) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 

•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC9 alkyl, 

•Ci-Cg alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C7 alkoxy, 

•halogenated C1-C7 alkoxy, 

•Ci-C? alkoxy substituted by carbocyclic aryl, 

•melhylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
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•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aiyl, 

•carbocyclic arylsulfonyiamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methyifhio, 

•carbocyclic aiylthio substituted by cyano, 

•di-propylamino sulfonyl, 

♦mono- or di- etbylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•CrC4 alkyl, 

•CrC4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••halogenated carbocyclic aiyl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aiyloxy, 

•carbocyclic aiyloxy substituted by methyl, 

•C1-C3 alkyithio, 

•propenylthio, 

•carbocyclic aryltfaio, 

•CrCa alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by CrC4 alkyl, 
•carbocyclic aryl, 
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•halogenated carbocyclic axyl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamino or dimelhylamino; 

L is selected from FoimulaXK - XXII; 



H 



H H H 

XX XXI XXII 



H 
N 



Yis-C(O)-; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, l,2;3,4-tetrahydro-naphthyl, orbicyclo[2.2.1]hepteny; 

het^ocyclylis lA3-thiadiazol)i, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl. Iff- 
indolyl, l/f-pynolyl, 2,4-dihydro-3-oxo-pyrazolyl, 2fr-benzopyianyl, 4-oxo-benzopyranyl, 
azetidinyl, beiizo[b]thienyl, fiiiyl, isoxazolyl, morpholinyl, piperidyl, piridyl, pyrazolyl, 
pyiidyl, quinolyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 
2,3-dihydro-ben2ofiiiyl, 2-oxo-benzopyranyl, 2-oxo-pyirolidinyl, 4-oxo-l,5,6,7-tetrahydro- 
indolyl, 9ff-xandienyl, cinnolyl, imidazolyl, moipholino, pyrimidyl, pyrrolidyl, tetrahydro- 
fhienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, biomo, or iodo. 

Further other more preferred compounds of this invention are those compounds of 
Formula I wherein, 

Q is Formula 11; 
Ri represents 

(i) C1-C5 alkyl substituted by substituent(s) independently selected from 
•0x0, 

•di-propylaminocarbonyl, 
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•methoxy substituted by carbocyclic aiyl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic arylosjy substituted by nitro, 

•heterocgrclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•^er/-butoxycarbonylamino, 

•carbocyclic arylcarboirylamino, 

•CrC2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected j&om 

••halogenated carbocyclic aryl, 

••carbocyclic aiyl substituted by methoxy, 

•carbocyclic aiylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthto substituted by methyl, 

•cyclohexenyl, 

•caibocyclyl substituted by substituent(s) independently selected from 

••halogen, . 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted methylsulfinyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

•• CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aiyl, 
•••heterocyclyl, 
••C1-C2 alkoxy, 
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••halogenated C1-C2 alkoxy, 

••C1-C2 alkoxy substituted by carbocyclic aiyl, 

••caibocyclic aryloxy, 

••halogenated mono-caiboc^clic aiylaminocarbonyl, 

••carbocyclic axyl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) independoitly selected from 
••Ci-Cialkyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

•-metiioxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyi substituted by substitueut(s) mdependently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substitueat(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independentiy selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4 alkyl, 

•C1-C2 alkyl substituted by substituent(s) independentiy selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 
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••carbocyclic aryl substituted by methyl, 

••carbocyclic aiyloxy, 

•CrC2 alkoxy, 

•halogenated C1-C2 alkojqr, 

•C1-C2 alkoxy substituted by carbocyclic aryl, 

•methylcarbonylo3^, 

•carbocyclic aiyioxy, 

•carbocyclic aiyloxy substituted by methoxy, 
•amino, 

•di-methylainino, 

•propargynylcarbonylamino substituted by carbocyclic aiyl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylfhio, 

♦carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- etiiylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

♦heterocyclyl substituted by halogenated carbocyclic aiyl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•CrC4alkyl, 

•CrC4 alkyl substituted by substttuent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyolic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 
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•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•piopenylthio, 

•carbocyclic aiylthio, 

•CrCs alkylsulfonyl, 

•carbocyclic arylsutfonyl, 

•carbocyclic arylsulfon^ substituted by methyl, 

•carbocyclic aryl, 

•halogenaled carbocyclic aryl, 

•carbocyclic aryl substituted by methyl, 

•carbocyclic aryl substituted by nitro, 

•heterocyclyl; 

R2 is methylamiQO or ditnethylamino; 

L is selected from Formula XX - XXH; 

Yis<XO)-; 

vdierein carbocyclic aryl is phenyl , naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, indenyl, 9-oxo-fluoreiiyl, 1,2,3,4-tetrahydro-naphthyl, 
or bicyclo[2.2.1]hepteny; 

heterocyclyl is liJ-indolyl, 2,4-dihydro-3-oxo-pyrazolyl, fiiryl, pyrazolyl, pyridyl, 
thienyl, 1,2,3-triazolyl, lff.pyrrolyl,2,3-dihydro-lK)xo-isoiiidolyU2,3-dihydr^ 
2fl'-benzopyranyl, 2-oxo-benzopyraiiyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, imidazolyl, 
isoxazolyl, morpholino, morphohnyl, pyrazolyl, pyrimidyl, quinolyl, thiazolyl, tetrahydro- 
thienyl, benzofuranyl, or benzofhiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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; or, in case of, a salt thareof . 
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Other more preferred compounds of this invention are those compounds of Fonnula 
I^herein» 

Q is Fonnula n; 
Ri represents 

(i) Ci-Cioalkyl, 

Ci-Cio alkyl substituted by substrtuent(s) independently selected from 
•C5-C6 cycloalkyl, 
•carbocyclic aryl, 
•heterocyclyl, 

(ii) C3-C6 cycloalkyl, 

(iii) carbocyclic aryl, 

(iv) or heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXII; 
Yis-C(0)-; 

whrarein carbocyclic aryl is phenyl naphthyU anthranyl, or biphenyl; 

heterocyclyl is 1,3-dioxo-isoindolyl, lif-indolyl, l-oxo-SH-isobenzofuranyl, 2,3- 
dihydio-benzo[l,4]dioxinyl, 3,4^ydro-2&benzo[b][l,4]dioxepinyl, 4-oxo-3,4-djhydro- 
phthalazinyl, 9,10,10-trioxo-thioxanthenyl, 9fl'-xanthenyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,13]oxadiazolyl, ben2o[b]thienyI, fuiyl, imidazolyl, isoxazolyl, 
moipholino, oxolanyl, piperidyl, pyridyl, quinoxalyl, tbienyl, quinolyl, or benzothiazolyl; 

halogen is fiuoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this invention are those compounds of 
Formula I wherein, 

Q is Fonnula H; 

Ri represents 
(i)CrC4 alkyl, 

C1-C4 alkyl substituted by substituent(s) independently selected from 

•cyclopentyl, 

•carbocyclic aryl, 

•heterocyclyl, 
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(ii) carbocyclic aryl, 
(m) or heterocyclyl; 

S2 is methylamino or dimethylamino; 

L is selected from Formula XX - XXII; 

Yis^O>; 

wherein carbocyclic aiyl is phen^, xiafis&xyU antfaianyl, or biphenyl; 
heterocyclyl is 9ff-xanthenyl, benzo[l,3]dioxol3d, benzo[2,l,3]oxadiazolyl, 
bCTZo[b]thienjl, thienyl, liT-indolyl, quinoxalyl, quinolyl, or benzothiazolyl; 
halogea is fluoro, chloro, bromo, or iodo. 

The following compouads are specially preffered; 
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Preferred compounds of this invention are those compounds of Foraiula I wherein, 
Q is Formula H; 
Ri rq)resents 
(i) Ci-CioalkyI, 

Ci-Cio alkyl substituted by substituent(s) independently selected ftom 

•halogen, 

•hydrojcy, 

•0X0, 

•C1-C3 alkoxy, 

•Ci-Ca alko^cjr substituted by substituent(s) independently selected from 

••carbocyclic aiyl, 

•♦heterocyclyl, 

••heterocyclyl substituted by Cj-Ca alkyl, 
•carbocyclic aryloxy, 

•carbocyclic aiyloxy substituted by substituent(s) independentiy selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by Ci-Ca alkoxy, 
••CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independentiy selected from 
•••mono- or di-CrCs aUylamino, 

•••mono- or di-Ci-C^ allgiamino substituted by carbocyclic aiyl, 

•••mono- or di-Ci-Ca alkylamino substituted by halogenated carbocyclic aryl, 

•mono- or di-Ci-Ca alkylamino, 

•mono- or di-Ci-Cs allsylamino substituted by substituent(s) independently selected from 
••cjrattio, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic aiylamino, 

•mono- or di-carbocyclic arylamino substituted by CrCa alkyl, 
•C1-C3 aflcylcalbonylamino, 
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•C1-C4 alko^g^bonylainino, 
•carbocyclic aiylsulfonylamino, 

•catbocydic aiylsulfonylamino substituted by substituent(s) independently selected fiom 

••nitro, 

••CrCa aliyi, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected fiom 
••mono- or di-carbocyclic aiylamino, 
••balogenated mono- or di-carbocyclic aiylamino, 
••carbocyclic aiyl, 

••carbocgrolic aiyl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic aiylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected fiom 

••halogen, 

••CrCa aliyl, 

•carbocyclic aiylsulfonyl, 

•halogenated carbocyclic arylsulfonyi, 

•heterocyclyithio, 

•Ca-Q cycloalkyl, 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 
•caibocyclyl, 

•carbocyclyl substituted by suhstituent(s) independently selected fix)m 

••halogen, 

••Ci-Csallqrl, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aiyl substituted Ci-Ca alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected fix>m 
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••halogen, 
••hydro3q^, 
••nitro, 
••CrC4alkyl, 

••C1-C4 alkyl substituted by substitueiit(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••carbocydic aryl, 

•••mono- or di-carbocyclic aiylamino, 

•••mono- or di-carbocyclic axylamino substituted by substituent(s) independently selected 
from 

♦•♦•halogen, 
•♦♦•nitro, 
••••C1-C3 alkyl, 
••••CrCs alkoxy, 

halogenated CrCa alkoxy, 
•♦CrCa alkoxy, 

••Ci-Cs dJko^ substituted by substituettt(s) independentiy selected from 

•••halogen, ' 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••Cx-Ca alkoxycarbonyl, 

••mono- or di-Ci-Cs alkylamino^ 

•♦Ci-Cs alkyKhio, 

♦•halogenated C1-C3 alkylthio, 

••Ci-Cj alkyisulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••Ci-€3 alkyl, 
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••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by carbocyclic aiyl, 
••carbocyclic aiyl, 
••halogeaated carbocyclic aiyl, 
Cu)C2-C8alkenyl, 

CrCz alkenyl substituted by substitueat(s) indepeadently selected from 

•halogen, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••Ci-C3 alkoxy, 

••halogenated Ci-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by nitro, 
(lii)C2-C4alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aiyl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•CrC3 alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(v) C3-C5 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by Ci-C^ alkyl, 

(vi) carbocyclyl, 
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carbocyclyl substituted by substitueBt(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aiyl, 

carbocyclic aryl substituted by substitueat(s) independently selected from 

•halogen, 

•hydro3<y, 

•cyano, 

•nitro, 

•CrC9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

•♦halogen, 

•♦hydroxy, 

••0x0, 

••C1-C3 alkoxy, 
••carbocyclic aryloxy, 
••mono- or di-Ci-Cs alkylamino-N-oxy, 
••mono- or di-Ci-Ca alkylamino, 
" —mono- or di-Ci-Cs alkylamtoo substituted by carbocyclic aiyi, 
••mono- or di-carboqrclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••carbocyclic aiyl, 
••halogenated carbocyclic aryl, 
••heterocycl;^ 

••heterocyclyl siibstituted by C1-C3 eSkyU 
•C2--C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 
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••mono- or di-Ci-Ca alkylamino, 
••caxbocyclic aryl, 
••halogenated carbocyclic aiyl, 
••heterocyciyi, 

••iieterocyclyl substitixted by substitueDt(s) indepeadently selected &om 
•••heterocyclyl, 

•••heterocyclyl substituted by sabstLtueat(s) independently selected from 

••••halogen, 

••••C1-C3 alkyl, 

••••halogenated Cj-Ca alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarboi^doxy, 

•carbocyclic arylosqr, 

•carbocyclic aryloxy substituted by substitumt(s) independently selected jBpom 

••halogen, 

••C1-C4 alkyl, 

••halogenated C1-C4 alkyl, 

••Ci-C3 alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected firom 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aryl)S(0)20, 

•carboxy, 

•Ci-Ca alkoxycarbonyl, 

•mono- or di-Ci-C3 alkylaniiiiocarbonyl, 

•mono- or di-Ci-Ca alkylaminocarbonyl substituted by carbocyclic aiyl, 
•amino, 

•mono- or di-Ci-C4 alkylamino, 

•mono- or di-CpC* alkylamino substituted by cyano, 

•mono- or di-carbocyclic aiylamino, 
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•C1-C3 alkylcarbonylamino, 

♦carbocyclic arylsulfoiiylamino, 

•carbocyclic aiylsidfonylamino substituted by C1-C3 alkyl, 

•(caibocyclic aiyl)NHC(0)NH, 

•(carbocyclic aiyl)lS[HC(0)lSIH substituted by C1-C3 alko3Qr, 

•(carbocyclic aiyl)NHC(0)NH substituted by haloganaied C1-C3 alkoxy, 

•d-Csallgrlthio, 

•halogenated Ci-Ca alkyltfaio, 

•carbocyclic aiylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by CrCs alkyl, 

•heterocyclylthio, 

•CrCa allsylsulfonyl, 

•mono- or di-Ci-Ca alkylaminosulfonyl, 

•carbocyclic aiyl, 

•carbocyclic aiyl substituted by substituent(s) independentiy selected &om 
••CrC? alkyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independentiy selected fix)m 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aiyl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independentiy selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4 alkyl, 

•Ci-C^ alkyl substituted by substituent(s) independentiy selected from 
••halogen, 
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••hydroxy, 
••oxo, 

••C1-C3 alkylcarbonyloxy, 
••C1-C3 alkoxycarbonyl, 
••C1-C3 alliylthio, 

••C1-C3 aOcyltfaio substituted by caibocyclic aiyl, 

•«Ci-C3 alk^fhio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••carbocydic aiyi substituted by substituei]t(s) indepeadently selected from 

•••halogen, 

—nitro, 

••heterocyclyl, 

•Ci-<^3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic axyl, 
•carbocyclic aiyloxy, 

•carbocyclic axyloxy substituted by CrC3 alkyl, 

•mono- or di-Ci-C3 alkylamino, 

•Ci-C4 alkylcarbonylamino, 

•C1-C3 alkylthio, 

•carbocyclic aiylthio, 

•halogenated carbocyclic aiylthio, 

•carbocyclic aiylthio substituted by C1-C3 alkosqrcarbonyi, 

•heterocyclylthio, 

•heterocyclylthio substituted by C1-C3 alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

••halogen, 

••nitro, 

193 



wo 03/028641 



PCT/US02/31059 



••C1-C3 aDcyl, 
••halogenated CrCs alkyl, 
••C1-C3 alkoxy, 
••halogenated C1-C3 alkoxy, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) indepeadently selected from 
••Ci-Ca alkyl, 
••halogeaated C1-C3 alkyl, 
••Ci-C3 alkoxy, 
••C1-C3 alkoxycarbonyi; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), moipholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or CrCs alkyl; 

Rab is C1-C4 alkyl, C1-C4 aliyl substituted by substitueat(s) independently selected from 
•hydroxy, 
•C1-C3 alkoxy, 
•amino, 
•-NHBoc, 
•C3-C6 cycloalkyl, 
•carboc^Uc aryl, 
■ •carboc^lic aryl substituted by substituent(s)mdependentlysel 

••halogen, 
••CrC3 alkyl, 
••C1-C3 alkoxy, 
••-SO2NH2, 
•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aiyl, carbocyclic aryl substituted by substituent(s) 

indepeadently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 
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\y*LCTem Boc is caxbamic acid rerr-butyl ester and R3 is C1-C3 alkyl or C1-C3 alkyi 
substituted by substitueat(s) independently selected from 
•carbocyclic aryl, 
•halogenated caibocyclic aryl, 
•carbocyclic aryl substituted by C1-C5 alkoxjr, 

L is selected fromFonnula V - XDQ 

y^erein R4 is H or Ci-Ca aUcyl; 

is H, Ci-Ca alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aiyi; 

Yis-(CH2)m,misOorl; 

wherein carbocyclic aiyl is phenyl, naphthyl, phenanthiyl, or biphenyl; 
carbocyclyl is 9fZ^fluorenyl, 9-oxo-fluorenyl, acenaphthyl, antfaraquinonyl, mdanyl, 
or indenyl; 

heterocyclyi is 1^,3-lhiadiazolyl, 1^,3-triazolyl, l^-dihydro-3-oxo-pyrazolyi, 
13,4-thiadiazolyl, 1,3-dioxo-isoindolyl, 1,3-dioxolanyl, li?-indolyl, l//'-pyrrolo[2,3- 
c]pyridyl, lif-pyrrolyl, 2,2*,5'^"-terthiophenyI, 2,2'-bithiophenyl, 2,3-dihydro-l-oxo- 
isoindolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 2,3-dihydxo-benzofuryI, 2,4-dihydro-3-ox(>- 
pyrazolyl, 2H*-bCTZOpyranyl, 2-oxo-pyirolidinyl, 3,4-dihydro-2/y-benzo[l,4]oxazinyl, 3,4- 
dihydro-2i?-benzD[b][l,4]dioxepiayl, 4H-benzo[l,3]dioxinyl, 4jfir-benzopyranyl, 4-oxo- 
1,5,6,7-tetraIiydro-indolyl, 4-oxo-benzopyraiiyl, 9-ff-carbazolyl, PH-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofuiyl, benzothiazolyl, furyl, 
imidazo[2,l-b]tluazolyI, imidazolyi, isoxazolyl, morpholino, morpholinyl, oxolanyl, 
piperazyl, piperidyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, 
quinolyi, quinoxal^ thiazolidjd, tihdazolyl, thienyl, or thiolanyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compoxmds of Formula I 
vrfierein, 

Q is Formula E; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected fiom 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
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•carbocyclic axyloxy, 

•halogenated carbocyclic aiyloxy, 

•moiio-Ci-C2 alkylammo substituted by cyano, 

•mono- or di-Cr C2 alkylamino substituted by carbocyclic ar^, 

nnono-carbocyclic axylamino, 

•mono-carbocyclic arylamino substituted by methyl, 

•carbocyclic aiylsulfonylamino substituted by methyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••CrC4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••CrC4 alkyl substituted by hydroxy, 
••Ci-Cz alkoxy, 
••halogenated C1-C2 alkoxy, 
•heterocyclyl substituted by carbocyclic aryl, 

(ii) C2-C8 alkenyl substituted by substitumt(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by methoxy, 

(iii) C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmefhyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•CrC9 alkyl, 

•halogenated C1-C9 alkyl, 
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•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independenliy selected from 
••halogen, 

••halogenated carbocyclic aiyl, 

•propenyloxy, 

•mefhylammo, 

•di-Ci-C2 alkylamiBO, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated metiiylthio, 
(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by hydroxy, 
•Ci-C4 alkyl substituted by carbocyclic aryl, 
•methoxy, 

•C1-C2 alkoxycarbonyl, 

•carbocyclic aryltiiio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) indq)endenfly selected &om 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

Ra is methyiamino or dimethylamino; 

L is selected from Formula Va, Villa, or Ka; 

wherein R4 and R5 are independentiy selected from H or Cr C3 alkyl; 

Yis -(CH2)m,niisOorl; 

wherein carbocyclic aryl is phmyl, naphthyl, phenanthryl, or biphenyl; 
carbocyclyl is 9jH'-fluorenyl, acenaphthyl, or anthraquinonyl; 
heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l^dihydro-3-oxo-pyrazolyl, 13- 
dioxolanyl, IfT-indolyl, Iff-pyrrolyl, 2,2'^',2"-terttiiophenyl, 2,2 -bitiriophenyl, 2,3- 
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dihydro-benzo[l,4]dioxinyl, 3,4-dihydr(>-2iy-benzo[l,4]oxazmyI, 4-oxo-beiizopyranyl, 9H- 
carbazolyl, 9ii/*-xanthenyl, beimmidazolyi, beiizo[l,3]dioxolyl, benzo[b]tiuenyl, benzofuryl, 
beaizothiazolyl, furyl, iinidazolyl, isoxazolyl, oxolanyl, pyrazolo[5,l-bJthiazolyi, pyrazolyl, 
pyridyl, pyrimidyl, quinolyl, qidnoxalyl, ttiiazolidyl, tiiiazolyl, thienyl, Zff-benzopyxanyl, 
4ff-benzo[l,3]dioxinyl, azetidinyl, iinidazo[2,l-b]thiazolyl, moipholinyl, or 23-dihydro- 
benzofuiyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Otlier more piefecred compounds of this invention are those compounds of Foimulal 
wherein, 

Q is Formula H; 
Ri represents 

CO C1-C7 alkyl substituted by substituent(s) independently selected Jfrom 
•methoxy, 

•mefhoxy substituted by carbocyclic aiyl, 
•caibocyclic aryloxy, 
•halogenated carbocyclic aiyloxy, 
•mono-ethylamino substituted by cy ano, 
•di-methylamino substituted by carbocyclic acyl, 
*mono-carbocyclic aiylamino, 
•mono-carbocyclic arylamino substituted by methyl, 
■carbocyclic arylsulfonylamino substituted by methyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by 5ub$titueiit(s) independently selected from 

••halogen, 

••nitro, 

••CrC4 alkyl, 

••CrC4 alkyl substituted by carbocyclic aiyl, 
••C1-C4 alkyl substituted by hydroxy, 
••metoxy, 

••halogenated methoxy, 

•heterocyclyl substituted by carbocyclic aryl, 
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Qi) C2-C7 alkenyl substituted by substituent(s) indepeadeatly selected fix)in 
•methoxy substituted by carbocyclic aiyl, 
•carbocyclic aryi, 

•carbocyclic aiyl substituted by methoxy, 
(m) butynyl substituted by carbocyclic exyl, 

(iv) cyclohexyl substituted by carbocyclic ar^ethyi, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independeutly selected £rom 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C2 alkyl, 

•halogenated methyl, 

•Ci-Ca alkoxy, 

•CrCs alkoxy substituted by substituent(s) independently selected from 
••halogen, 

••halogenated carbocyclic aiyl, 

•propenylojqr, 

•di-Ci-Q alkylamino, 

•di-Ci-Ca alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 

(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•Ci-Ca alkyl, 

•C1-C3 alkyl substituted by hydroxy, 
•C1-C3 alkyl substituted by carbocyclic aryl, 
•methoxy, 
•ethoxycarbonyl, 

199 



wo 03/028641 



PCT/US02/31059 



•carbocyclic aiylthio substituted by methoxyearbonyl, 
•carbocyclic aiyl, 

•carbocyclic aryl substituted by substitueat(s) independently selected from 
••halogen, 

••halogenated methyl^ 
•hetetocyctjd; 

R2 is methylamino or dimethylamino; 

L is selected from Formula XX - XXII; 

Yi$-(CH2)m,mis0orl; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 
carbocyclyl is acenaphthyl; 

heterocyclyl is IF-indolyl, liT-pyrrolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 9H- 
carbazolyl, benzo[l,3]clioxolyl, fiiryl, pyrazolyl, thienyl, 4-oxo-benzopyranyl, azetidinyl, 
imidazo[2,l-b]thiazolyl, pyiidyl, imidazolyl, 2,3-dihydro-ben2X)ftiryl, or benzo[b]thienyl;; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compoimds are specially pre£fered; 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula II; 
R.1 represents 

(i) Ci-Ci6alkyl, 

Cx'*Ci6 alkyl substituted by substitueat(s) independently selected &om 

•halogen, 

•carbocyclyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

"Ci-C3 alkyl, 

••halogenated C1-C3 alkyl, 

(ii) C2-C3 alkenyl, 

C2-C3 alkenyl substituted by carbocyclic aryl, 

(iii) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independently selected &om 

•halogen, 

•cyano, 

•nitro, 

•C1-C5 alkyl, 

♦Cx-Cs alkyl substituted by substituent(s) independently selected from 

••halogen, 

-0x0, 

•C2-C3 alkenyl, 
•CrC4 alkoxy, 

•CrC4 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••heterocyclyl, 

••halogenated heterocycljd, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independmtly selected from 
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••halogen, 
••nitro, 

•hetetocyclyloxy, 

•heterocyclyloxy substLtoted by sabstituent(s) independently selected from 

••halogen^ 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl^ 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-C4 alkylamino, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•CrC3 alkylsulfonyl, 
•carbocyclic aryl, 
(iv) heterocyclyl, 

or heterocyclyl substituted by 5ubstituent(s) independently selected from 

•halogen, 

•C1-C3 alkyl, 

* C1-C3 alkyl substituted by substi.tuent(s) independently selected from 

••halogCT, 

••0x0, 

••caibocyclic aiylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••CrC3 alkyl, 

•••halogenated C1-C3 alkyl, 

•C1-C3 alkoxy, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic aiylsulfonyl, 

•C1-C3 alko3^carbonyl, 
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•carbocyclic aiyl, 
•halogenated carbocyclic aryl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) indqpendenfly selected fix>m 
••halogen, 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl; 

R2 is -NEINH2, -NHNHBoc, -N(R2a)(R2b), moipholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein Rza is H or Ci-Cs alkyl; 

R2b is C1-C4 alkyl, CrC4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•Ci-Ca alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

Ca-Cg cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substitueut(s) 

independently selected fiom 

•halogen, 

•CrCa alkyl, 

•Ci-C3 alkoxy, 

or a group of Formula IV; 

wherein Boc is carbamic acid /err-butyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(5) independently selected fiom 
•carbocyclic aryl, 
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•halogenated caibocyclic aryl, 

•carbocyclic aryl substituted by CrCa alkoxy; 

L is selected from Fonaula V - XK; 

herein R4 is H or Ci-Ca alkyl; 

Rs is H, C1-C3 alkyl, or C1-C3 alfcyl substituted by a substituted caibocyclic aryl; 
Yis-S(0)2-; 

whearein caibocyclic aryl is pheiqd, n^hthyl, or biphen^d; 

carbocyclyl is 7,7-diinethyl-2-oxo-bicyclo[2.2.1]heptyl; 

heterocyclyl is l;2,3,4-teti:ahydro-isoquinolyl, 1^^-thiadiazolyl, l-ff-pyrrolyl, 
benzo[2,l,3]oxadiazolyl, benzojbjthieiiyl, finyl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, 
quinolyl, thiazolyl, or tiiienyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following conipounds are specially preffered; 
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H i 



; or, in case of, a salt thereof. 
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Preferred compounds of tiiis inventioxL are those compounds of Formxila I wherein, 
Q is Fomura II; 

Ri is selected ftom H, -COz^u, or -C02Bn (Bn is a benzyl grou^)); 
R2 is methylamino or dimetfaylamino; 
L is selected fiom Formula XX - XXII; 
Y is a single bond; 
or a salt hereof. 

One embodiment of tiie invention includes any compound of the invention which 
selectively binds an MCH receptor, such selective binding is preferably demonstrated by a 
Ki for one or more other GPCR(s), preferably NPY, being at least 10-fold greater than the Ki 
for any particular MCH receptor, preferable MCHRl . 

As used herein, the term "alkyF is intended to denote hydrocarbon compounds 
including straight chain and branched chain, including for example but not limited to methyl, 
ethyl, n-^jropyl, isopropyl, n-butyl, sec-butyl, tCTt-butyl, n-pentyl, isopentjd, tert-pentyl, n- 
hexyl, and the like. 

The term ''alkoxy" is intended to denote substituents of the formula 

-0-alkyl. 

At various places in the present specification substituents of compoxmds of 'Qie 
invention are disclosed in groups. It is specifically intraded that the invention include each 
and eveiy individual subcombination of the mraibers of such groups. 
G-protein coi5)led receptors (GPCRs) represent a major class of cell surface receptors with 
which many neurotransmitters interact to mediate their effects. GPCRs are predicted to have 
seven membrane-spanning domains and axe coupled to their effectors via G-proteins linking 
receptor activation with intracellular biochemical sequelae sxich as stimulation of adenylyl 
cyclase. Melanin Concentrating Hormone (MCH), a cyclic peptide, has been identified as 
the endogenous ligand of the orphan G-protein coupled receptor SLC-1 . See, for example, 
Shimomura et al., Biochem. Biophys. Res. Commun. 261, 622-26 (1999). Studies have 
indicated that MCH acts as a neurotransmitter/modulatoi/regulator to alter a number of 
behavioral responses. 

Mammalian MCH (19 amino acids) is highly conserved between rat, mouse, and 
human, exMbiting 100% amino acid identity, but its physiological roles aie less clear. MCH 
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has been reported to participate in a variety of processes including feeding, water balance, 
energy metabolism, general arousal/attention state, memory and cognitive functions, and 
psychiatric disorders. For reviews, see 1. Baker, Iht Rev. Cytol. 126:1-47(1991); 2. Baker, 
TEM 5:120-126 (1994); 3. Nahon, Critical Rev. inNeurobiol 221:221-262, (1994); 4. 
Knigge et al.. Peptides 18(7): 1095-1097, (1996). The role of MCH in feeding or body 
wei^t regulation is supported by (Ju et al.. Nature 380:243-247, (1996), demonstrating that 
MCH is over e2q)ressed in the hypothalamus of ob/ob mice compared with obAhnice, and 
that fastmg further increased MCH mRNA in both obese and normal mice during fastmg. 
MCH also stimulated feeding in normal mts vAien injected into the lateral ventricles as 
reported by Rossi et al., Endocrinology 138:351-355, (1997). MCH also has been reported 
to functionally antagonize the behavioral effects of a-MSH; see: Miller et al.. Peptides 
14:1-10, (1993); Gonzalez et al. Peptides 17:171-177, (1996); and Sanchez et al., Peptides 
1 8:3933-396, (1997). In addition, stress has been shown to increase POMC mRNA levels 
while decreasing the MCH precursor preproMCH (ppMCH) mKNA levels; Presse et al.. 
Endocrinology 131:1241-1250, (1992). Thus MCH may serve as an integrative 
neiiropeptidB involved in the reaction to stress, as well as in the regulation of feeding and 
sexual activitjr. Baker, M. Rev. Cytol. 126:1-47, (1991); Knigge et al.. Peptides 17:1063- 
1073, (1996). 

The localization and biological activities of MCH peptide suggest that the 
modulation of MCH receptor activity may be useful in a number of therapeutic applications. 
MCH is expressed in the lateral hypothalamus, a brain area implicated in the regulation of 
thirst and hunger: Grillon et al.. Neuropeptides 31:131-136, (1997); recently orexins A and 
B, vMch are potent orexigenic agents, have been shown to have very similar localization to 
MCH in the lateral hypothalamus; Sakurai et al.. Cell 92:573-585 (1998). MCH mRNA 
levels in this brain region are increased in rats after 24 hours of food-deprivation; Herve and 
Fellmaxm, Neurpqjtides 31:237-242 (1997); after insulin injection, a significant increase in 
the abundance and staining intensity of MCH immunoreactive perikarya and fibres was 
observed concurrent with a significant increase in the level of MCH mRNA; Bahjaoui- 
Bouhaddietal., Neuropeptides 24:251-258, (1994). Consistent with Ite ability of MCH to 
stimulate feeding in rats; Rossi et al.. Endocrinology 138:351-355, (1997); is the observation 
that MCH mRNA levels are upregulated in the hypothalami of obese ob/ob mice; Qu et aL, 
Nature 380:243-247, (1996); and decreased in the hypothalami of rats treated with leptin, 
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whose food intake and body weight gains are also decreased; Sahu, Endocrinology 
139:795-798, (1998). MCH appears to act as afunctional antagonist of the melanocortm 
system in its eflfects on food intake and on hormone secretion within tiie HP A 
(hypothalamopituitary/adrenal axis); Ludwig et al.. Am. J. Physiol. l&idoctinoL Metab. 
274£627-E633» (1998). Together tbiese data suggest a role for endogenous MCH in &e 
regulation of energy balance and response to stress, and provide a rationale for the 
development of specific compounds acting at MCH receptors for use in tiie treatment of 
obesity and stress-related disorders. 

Accordingly, a MCH receptor antagonist is desirable for the prophylaxis or treatment 
of obesity or obesity related disorders. An obesity related disorder is a disorder that has been 
directly or indkectly associated to obesity, such as, type n diabetes, syndrome X, impaired 
glxicose tolerance, dyslipidaemia, hypertension, coronary heart disease and other 
cardiovascular disorders including atherosclerosis, insulin resistance associated with obesity 
and psoriasis, for treatmg diabetic complications and other diseases such as polycystic 
ovarian syndrome (PCOS), certain renal diseases including diabetic nephropathy, 
glomerulonephritis, glomerular sclerosis, nephrotic syadrome, hypertensive nephrosclerosis, 
end-stage renal diseases and microalbuminuria as well as certain eating disorders. 

In species studied to date, a major portion of the neurons of the MCH cell group 
occi]{)ies a rather constant location in those areas of the lateral hypothalamus and 
subthalamus where they lie and may be a part of some of the so-called "extrapyramidal" 
motor circuits. These involve substantial striato- and pallidofogal pathways involving the 
thalamus and cerebral cortex, hypothalamic areas, and reciprocal connections to 
sub^alamic nucleus, substantia nigra, and mid-brain centers; Bittracourt et al., J. Comp. 
Neurol. 319:218-245, (1992), In their location, the MCH cell group may offer a bridge or 
mechanism for expressing hypothalamic visceral activity wift appropriate and coordinated 
motor activity. Clinically it may be of some value to consider the involvement of this MCH 
system in movement disorders, such as Parkinson's disease and Huntingdon's Chorea in 
vMch extrapyramidal ch"cuits are known to be involved. 

Human genetic linkage studies have located authentic bMCH loci on chromosome 
12 (12q23-24) and the variant hMCH loci on chromosome 5 (5ql2-13) (Pedeutour et al., 
1994). Locus 12q23-24 coincides with a locus to which autosomal dominant cerebellar 
ataxia type U (SCA2) has been mapped; AuburgOT et al., Cytogenet Cell. Genet 61:252-256, 
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(1992); Twells et al,, Cytogenet CeU. Genet 61:262-265, (1992). TTiis disease comprises 
neurodegenerative disorders, including an olivopontocerebellar atrophy. Furfhennore, the 
gene for Darter's disease, has been mapped to locus 12q23-24; Craddock et al.. Hum. MoL 
Genet 2:1941-1943, (1993). Dariers' disease is characterized by abnormalities I 
keratinocyte adhesion and mental illnesses in some &milies. In view of tiie functional and 
neuroanatomical patterns of tiie MCH neural system in the rat and human brains, the MCH 
gene may represent a good candidate for SCA2 or Darier's disease. Interestingly, diseases 
with hi^ social impact have been m^iped to this locus. Indeed, the gene responsible for 
chronic or acute forms of spinal muscular atrophies has been assigned to chromosome 
5ql2-13 using genetic linkage analysis; Melld et al.. Nature (London) 344:767-768, (1990); 
Westhrook et al., Cytogenet Cell, Genet 61:225-231, (1992). Furthermore, independent 
lines of evidence support the assignment of a major schizophrenia locus to chromosome 
5ql 1.2-13.3; Sherrington et al.. Nature (London) 336:164-167, (1988); Bassett et al.. Lancet 
1:799-801, (1988); GiUiam et al.. Genomics 5:940-944, (1989). The above studies suggest 
that MCH may play a role in neurodegenerative diseases and disorders of emotion. 

Additional therapeutic applications for MCH-related compounds are suggested by 
the observed effects of MCH in ottier biological systems. For example, MCH may regulate 
reproductive functions in male and female rats. MCH transcripts and MCH peptide were 
found within germ cells m testes of adult rats, su^esting that MCH may participate in stem 
cell renewal and/or differentiation of early spermato<qrtes; Hervieu et al.. Biology of 
Reduction 54:1 161-1 172, (1996). MCH injected dkecfly into the medial preoptic area 
(MPO A) or ventromedial nucleus (VMN) stimulated sexual activity in female rats; 
Gonzalez et al.. Peptides 17:171-177, (1996). In ovariectomized rats primed with estradiol, 
MCH stimulated luteioizing hormone (LH) release while anti-MCH antiserum inhibited LH 
release; Gonzalez et al., Neuroendocrinology 66:254-262, (1997). The zona mcerta, which 
contains a large population of MCH cell bodies, has previously been identified as a 
regulatory site for the pre-ovulatory LH surge; MacKenzie et al., Neuroendocrinology 
39:289-295, (1984). MCH has been reported to influence release of pituitary hormones 
including ACTH and oxytocin. MCH analogues may also be useful in treating epilepsy. In 
the PTZ seizure model, injection of MCH prior to seizure induction prevented seizure 
activity in both rats and guinea pigs, suggesting that MCH-*containing neurons may 
participate m the neural circuitty underlymg PTZ-induced seizure; Knigge and Wagner, 
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Peptides 18:1095-1097,(1997). MCH has also been observed to affect behavioral correlates 
of cognitive functions. MCH treatment hastened extinction of the passive avoidance 
response in rats; McBiide et al.. Peptides 15:757-759, (1994); raising the possibility that 
MCH receptor antagonists may be benefidai for memory storage and/or retentiort A 
possible role for MCH in the modulation or perception of pain is supported by the dense 
innervation of the periaqueductal grey (PAG) by MCH-positive fibers. Finally, MCH may 
participate in the regulation of fluid intake. ICV infusion of MCH in conscious sheep 
produced diuretic, natriuretic, and kaliuretic changes in resfponse to increased plasma 
volume; Parkes, J- Neuroendocrinol. 8:57-63, (1996). Together with anatomical data 
reporting the presence of MCH in fluid regulatory areas of the brain, the results indicate that 
MCH may be an important peptide involved in the central control of fluid homeostasis in 
mammals. 

In a recent citation MCHRl antagonists surprisingly demonstrated their use as an 
anti-depressants and/or anti-anxiety agents. MCHRl antagonists have been reported to 
show antidepressant and anxiolytic activities in rodent models, such as, social interaction, 
forced swlrruiung test and ultrasonic vocalization. Therefore, MCHRl antagonists could be 
useful to independently treat subjects with depression and/or anxiety. Also, MCHRl 
antagonists could be useful to treat subjects that suffer from depression and/or anxiety and 
obesity. 

This invention provides a method of treating an abnormality in a subject wherein the 
abnormality is alleviated by decreasing tiie activitjf of a mammalian MCHl receptor which 
comprises aHtnmi.q tfiriTig to the subject an amount of a compound \^ch is a mammalian 
MCHl receptor antagonist effective to treat the abaormalily. In separate embodiments, tiie 
abnormality is a regulation of a steroid or pituitary hormone disorder, an epinephrine release 
disorder, an anxiety disorder, genta gastrointestinal disorder, a cardiovascular disorder, an 
electrolyte balance disorder, hypertension, diabetes, a respiratory disorder, asthme^ a 
reproductive function disorder, an immune disorder, an endocrine disorder, a 
musculoskeletal disorder, a neuroendocrine disorder, a cognitive disorder, a memory 
disorder, a sensory modulation and transmission disorder, a motor coordination disorder, a 
sensory integration disorder, a motor integration disorder, a dopaminergic fimction disorder, 
a sensory transmission disorder, an olfaction disorder, a sympathetic innervation disorder, 
an affective disord^, a stress-related disorder, a fluid-balance disorder, a seizure disorder, 
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pain, psychotic behavior, morphine tolerance, opiate addiction or migraine. 

Compositions of the mvention may conyeniently be administered in unit dosage 
fonn and may be prepared by any of the methods well known m the phannaceutical art, for 
example, as described in Remington's Pharmaceutical Sciences (Mack Pub. Co., Easton, PA, 
1980). 

The compounds of the invention can be employed as the sole active agent in a 
phannaceutical or can be used m combination with other active ingredients which could 
facilitate the therapeutic effect of the compomid. 

Compounds of the presort invention or a solvate or physiologically functional 
derivative thereof can be used as active mgredients in pharmaceutical compositions, 
specijEcally as a MCH receptor antagonists. By the term "active ingredienf is defined in the 
context of a "pharmaceutical composition" and shall mean a component of aphaimaceutical 
composition that provides the primary pharmaceutical benefit, as opposed to an "inactive 
ingredienf which would generally be recognized as providing no pharmaceutical benefit 
The term '*pharaiaceutical composition" shall mean a composition comprising at one active 
ingredient and at least one ingredient that is not an active faigredient (for example and not 
limitation, a filler, dye, or a mechanism for slow release), whereby the composition is 
amenable to use for a specified, efficacious outcome in a mammal (for example, and not 
Imiitation, a human). 

Pharmaceutical compositions, including, but not Umited to, phannaceutical 
compositions, comprising at least one compound of the present invention and/or an 
acceptable salt or solvate thereof (e,g:, apharmaceutically acceptable salt or solvate) as an 
active ingredient combined with at least one carrier or excipient (e,g,, phannaceutical carrier 
or excipient) may be used in the treatment of clinical conditions for which a MCH receptor 
antagonist is indicated. At least one compound of the present invention may be combined 
with the carrier in either solid or liquid form in a unit dose formulation. The pharmaceutical 
carrier must be compatible with the other ingredients m the composition and must be 
tolerated by the individual recipient. Other physiologically active iagredients may be 
mcorporated into the pharmaceutical composition of the invention if desired, and if such 
ingredients are compatible with the other ingredients in the composition. Formulations may 
be prepared by any suitable method, typically by uniformly mixmg the active compound(s) 
with liquids or finely divided solid carriers, or both, in the required proportions, and then, if 
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necessaiy, forming the resulting mixture into a desired shape. 

Conventional excipients, such as binding agents, fillers, acceptable wetting agrats, 
tabletting lubricants, and disintegrants may be used in tablets and capsules for oral 
administration. Liquid preparations for oral administration may be in the form of solutions, 
emulsions, aqueous or oily suspensions, and synq)s. Alternatively, the oral preparations may 
be in the form of dry powder that can be reconstituted with water or another suitable liquid 
vehicle before use. Additional additives such as suspending or emulsiigdng agents, non- 
aqueous vehicles (including edible oils), preservatives, and flavorings and colorants may be 
added to the liquid preparations. Parenteral dosage forms may be prepared by dissolving the 
compoimd of the invention in a suitable liquid vehicle and filter steriliziag the solution before 
filling and sealing an appropriate vial or ampoule. These are just a few examples of the many 
appropriate methods well known in the art for preparing dosage forms. 

It is noted that when the MCH receptor antagonists are utilized as active ingredients 
in a pharmaceutical composition, these are not intended for use only in humans, but in other 
non-human mammals as well. Indeed, recent advances in the area of animal health-care 
mandate tiiat consideration be given for the use of MCH receptor antagonists for the treatment 
of obesity in domestic animals (e.g., cats and dogs), and MCH receptor antagonists in other 
domestic animals where no disease or disorder is evident food-oriented animals such as 
cows, chickens, fish, etc.). Those of ordinary skill in the art are readily credited with 
understanding the utility of such compounds in such settings. 

Pharmaceutically acceptable salts of the compounds of the invention can be prepared 
by reacting the firee acid or base fomis of these compoimds with the appropriate base or acid 
in water, in an organic solvent, or in a mixture of the two; generally, nonaqueous media like 
ether, ethyl acetate, ethanol, isopropanol, dioxane, or acetonitrile are preferred. For instance, 
when the compound (T) possesses an acidic functional group, it can form an inorganic salt 
such as an alkali metal salt (e.g., sodium salt, potassium salt, etc.), an alkaline earth metal 
salt (e.g. calcium salt, magnesixmi salt, barium salt, etc.), and an ammonium salt. When the 
compound (T) possesses a basic fimctional group, it can form an inorganic salt (e.g., 
hydrochloride, sut&te, phosphate, hydrobromate, etc.) or an organic salt (e.g., acetate, 
maleate, fimotarate, succinate, methanesulfonate, p-toluenesulfonate, citrate, tartrate, etc.). 

When a compound of the invention contains optical isomers, stereoisomers, regio 
isomers, rotational isomers, a single substance and a mixture of them are included as a 
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compound of the invention. For example, whsn a chemical fonnula is represented as 
showing no stereochenucal designation(s), such as Formula DC, then all possible 
stereoisomer, optical isomers and mixtures thereof are considered within the scope of that 
formula. Accordingly, Formula XXD, specifically designates the cis relationship l^etween 
Hxe two anouno groups on the cyclohexyi ring and therefore this fonnula is also fully 
embraced by Fonnula DC 

The novel substituted quinazolines of the present invention can be readily prepared 
according to a variety of synthetic manipulations, all of v^ch would be fimiliar to one 
skilled in the art. Preferred methods for the preparation of compounds of the present 
invention include, but are not limited to, those described in Scheme 1-31. 

The common intermediate (E) of the novel substituted quinazolines can be prepared 
as shown in Scheme 1. Commercially available lfr,3ir-quinazoIine-2,4-dione (A) is 
converted to 2,4-dihalo-quinazoline (B) by a halogenating agent with or without a base 
(wherein X is halogen such as chloro, bromo, or iodo). The halogenating agent includes 
phosphorous oxychloride (POCI3), phosphorous oxybromide (POBra), or phosphorus 
pentachloride (PCI5). The base includes a tertiary amine (preferably NJ^- 
diisopropylethylamine, etc.) or an aromatic amine (preferably iV,iV^dimefhylaniline, etc.). 
Reaction temperature ranges from about 100*^C to 200*^C, preferably about 140*'C to 180°C. 
The halogen of 4-position of 2,4-dihalo-quinazoline (B) is selectively substituted by a 
primary or secondary amine (HNRaaRzb, ^^^^terein R2a and R^b are as defined above) with or 
without a base in an inert solvent to provide the correspondicg 4-substitued amino adduct 
(C). The base includes an alkali metal carbonate preferably sodium carbonate orpotassium 
carbonate, etc.), an alkali metal hydroxide (preferably sodium hydroxide, etc,), or a tertiary 
amine (preferably JV'^iV-diisopropylethylamine, triethylamine, or JV-methylmoipholine, etc.). 
The inert solvent includes lower alkyl alcohol solvents (preferably methanol, elhanol, 2- 
propanol, or butanol, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane, etc.), or 
amide solvents (preferably iV'^W'^limethylformamide or l-methyl-pynolidin-2-one, etc.). 
Reaction temperature ranges fi:om about O^'C to 200°C, preferably about lO^'C to 150°C, 

In turn, this is substituted by the mono-protected diamine (R4HN-A-NR5P, wherein 
R4HN-A-NR5P is as defined below, R4 and R5 are as defined above, and P is a protective 
group) with or without a base in an in^ solvent to provide 2,4-disubstitated amino 
quinazoline (D). The base includes an alkali metal carbonate (preferably sodium carbonate 
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or potassium carbonate, etc.), an alkali metal hydroxide (preferably sodium hydroxide, etc.), 
or a tertiary amine (preferably /^,iV'-diisopropyletbylamdne, triethylamine, or N- 
metfaylmoipholine, etc.). The inert solvent includes lower alkyl alcohol solvents Q>referably 
methanol, ethanol, 2-propanol, or butanol, etc.) or amide solvents (preferably 
dimethylformamide or l-methyl-pyirolidin-2-one, etc.). Reaction temperature ranges fix>m 
about 50^C to 200''C, preferably about 80*^0 to ISO^'C. Also this reaction can be carried out 
under microTvave conditions. Representative protecting groins suitable fer a wide variety of 
synthetic transformations are disclosed in Greene and Wuts, Protective Groups in Organic 
Synthesis, second edition^ John Wiley & Sons, New York, 1991, the disclosure of which is 
incorporated herein by reference in its entirety. The deprotection of the protective group 
leads to the common intermediate (E) of the novel substituted quinazolines. 
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Scheme 1 

jX'w'^NH hatogenaflnq agent ^^V^N HNRa^Ria r'-'^V^N 

H 



R4HN'' ^NRgP 



CP) « 

R4HN-A— NRsP Is : 



R4HN-'''V^ R^HN-'V^ R4HN-''%-^ 

^^^NRgP , S-^NR^P , ^^''/NRsP 

I^^Y^^^P r-^^^NRsP r^^^^^NRfiP 

^.-^NRsP ^.-syfcNRaP /\,x\NR5P 
R4HN^''^^ , R4HN*'^^ , R^HN*^^^ 

R4HN^Nr^ R^HN-^Y^ (P^NRsP jp^^'^'' 

l^A/NRsP ^ "^NR^ . R,HN-^ , R.HN-'^ 
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The conversion of flie common intennediate (E) to the novel substituted quinazolines 
(F-H) of the present invention is outlined in Scheme 2. 

Hie amine (E) is reacted with a sulfonyl chloride 0li SO2CI) and a base in an inert 
solvent to provide the novel sulfonamide (F) of the presrat invention- The base includes an 
alkali metal carbonate (preferably sodium carbonate or potassium carbonate, etc.)» an alkali 
metal hydrogencarbonate (preferably sodium hydrogencarbonate or potassium 
hydrogencafbonate, etc.), an alkali hydroxide Cp^forably sodium hydroxide or potassium 
hydroxide, etc.), a tertiary amine (preferably JV^-diisopropylethylamine, triethylamine, or 
^-methylmoipholine, etc.), or an aromatic amine (preferably pyridine or imidazole, etc.). 
The inert solvent includes lower halocarbon solvents (preferably dichloromethane, 
dichloroethane, or chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or 
dioxane), alcohol solvents (preferably 2-propanol, etc.), or aromatic solvents preferably 
toluene or pyridine, etc.). Reaction temperature ranges from about -20°C to 50®C, preferably 
about O^C to 40°C 

The amine (E) is reacted with a carboxylic acid (R1CQ2H) and a dehydrating 
condensing agent in an inert solvent with or without a base to provide tihe novel amide (G) of 
the present invention. The dehydrating condensing agent includes 
dicyclohexylcarbodiimide (DCQ, l-ethyl-3-(3-dimethylamiiiopTop}d)caibodiimide 
hydrochloride (EDC-HCl), bromo-tris-pyrrolidino-phosnium hexafluorophosphate 
(PyBroP), 0-(7-a2d)enzotria2ol-l-yl)-l,l,3^4etramethyiuronium hexafluorophosphate 
(HATU), or l-cyclohexyl-3-mefhylpolystyrCTie-carbodiinude. Hie base includes a tertiary 
amine (preferably JV',iV'Hliisopropylefliylainine or triethylamine, etc.). The inert solvent 
includes lower halocarbon solvents (preferably dichloromethane, dlchloroethane, or 
chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), nitrile solvents 
(preferably acetonitrile, etc.), or amide solvents (preferably iV,ArKiimethylformamide, etc.). 
In case of need, l-hydroxybenzotriazole (HOBT), HOBT-6-carboxaamidomethyl 
polystyrene, or l-hydroxy-7-azabenzotriazole (HOAT) can be used as a reactant agent 
Reaction temperature ranges from about -20°C to SO'^C, preferably about 0°C to 40^C. 

Alternatively, the novel amide (G) of the present invention can be obtained by 
amidation reaction using an add chloride (RiCOCl) and a base in an inert solvent The base 
includes an alkali metal carbonate (preferably sodium carbonate or potassium carbonate, 
etc.), an alkali metal hydrogencarbonate ^preferably sodium hydrogencarbonate or 
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potassium hydrogencarbonate, etc.), an alkali hydroxide (preferably sodium hydroxide or 
potassium hydroxide, etc.), a tertiary amine (preferably JV^-Hiiisopropylethylanoine, 
triethylamine, or JV-methylmoipholine, etc.), or an aromatic amine (preferably pyridine, 
imidazole, poIy-(4-vinylpyridine), etc). The inert solvent includes lower halocarbon 
solvents (preferably dichlorometfaane, dichloroethane, or chloroform, etc.), ethereal solvents 
(preferably tetrahydrofuran or dioxane), amide solvents ^preferably A^'JV'-^imethylfon 
etc.), or aromatic solvents (preferably toluene or pyridine, etc.). Reaction temperature 
ranges fix)m about -20**C to 50*'C, preferably about O^C to 40''C. 

The novel amide (G) of the present invention is reacted with a reducing agent ia an 
inert solvent to provide the novel amine (H) of the present invention. The reducing agent 
includes alkali metal aluminum hydrides (preferably lithium aluminum hydride), alkali 
metal borohydrides (preferably lithium borohydride), alkali metal trialkoxyaluminum 
hydrides (preferably lithium tri-ferf-butoxyaluminum hydride), dialkylaluminum hydrides 
(preferably di-isobutylaluminum hydride), borane, dialkylboranes (preferably di-isoamyl 
borane), alkaU metal trialkylboron hydrides (preferably lithium triefhylboron hydride). The 
inert solvent includes ethereal solvents (preferably tetrahydrofiiran or dioxane) or aromatic 
solvents (preferably toluene, etc.). Reaction temperature ranges from about -78°C to 200°C, 
preferably about 50**C to 120^C, 

Alternatively, the novel amine (H) of the present iuvention can be obtained by 
reductive amination reaction using aldehyde (RiCHO) and a reducing agent in an inert 
solvent with or without an acid. The reducing agent includes sodium triacetoxyborohydride, 
sodium cyanoborohydride, sodium borohydride, or boran-pyridine complex, preferably 
sodium triacetoxyborohydride or sodium cyanoborohydride. The inert solvent iacludes 
lower alkyl alcohol solvents (preferably methanol or ethanol, etc.), lower halocarbon 
solvents (preferably dichloromethane, dichloroethane, or chloroform, etc.), ethereal solvents 
(preferably tetrahydrofuran or dioxane), or aromatic solvents (preferably toluene, etc.). The 
acid includes an inorganic acid (preferably hydrochloric acid or sulfuric acid) or an organic 
acid (preferably acetic acid). Reaction temperature ranges firom about -20°C to 120^C, 
preferably about 0**C to lOO^C. Also this reaction can be carried out under microwave 
conditions. 
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SchemB 2 




Compounds of Fonnula (J) can be prepared as shown in Scheme 3. The amine of 
commercially available /ranj^<4-aminome1fayl-cyclohexanecazboxylic acid is protected as 
tertAyutyl carbamate. The carboxylic acid is reduced to the alcohol by sodium borohydride 
via the mixed acid anhydride. Tosylation of the alcohol witb tosylchloodde followed by 
azidation give the adide, which is converted to the amine by Uthium aluminum hydride 
reduction. The coTq)]ing of the amine with the quinazoline core (C), which is synthesized in 
Scheme 1, gives 2,4-disubstituted amino quinazoline. The deprotection of Boc-group is 
achieved by an acid to give compounds of Fonnula (I). 

Schems 3 

ls^v,/NH2 l^.,/^NHBoc 2)NaBH4 k^'V/^HBoc 



1) Tsa 

2) NaN3 



3)UAIH4 



add 




.NHBoc 
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Compounds of Formula (K) can be prepared as shown in Scheme 4. Known cw-(4- 
aniinomethyl-cyclohexylmethyl)-carbaniic acid terr-butyl ester (J), synthesis of which is 
described in WO 01/72710, can be leaded to compounds of Formula (K) according to the 
method of scheme 3. 



Scheme 4 



_ J4 phthaBmide, DEAD, PPh™ 

^^^^ 1)S0Cl2.MeOH r-'^'N^GH 2)NH2NH2-H20 



"OH 

HOzC*""^ Z)UWH4 nv^,,.^^,^^^ 3> (800)30 



^NHBoc 

BocHN 



coupling 
(J) 



add if^V^*^ 



NH2 

(K) 

Compounds of Formula (L) can be prepared as shown in Scheme 5. The amine of 
cfa-[4-(2-amino-ethyl)-cyclohe3iyl]-caibaimc acid ferf-bntyl ester is protected as ben2yl 
carbamate. The deprotectionofBoc-group is achieved by an add to give Ihe amine. The 
coupling of the amine with quinazoline core (C), which is i^thesized as scheme 1, gives 
2,4-disubstituted amino quinazoline. The deprotection of Z-group is achieved by hydrogen 
reduction to give compounds of Formula (L). 



Scheme 5 
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Compounds of Formula (N) can be prepared as shown in Scheme 6. The amine of 
commercially available frOT^-4-aminomethyl-cyclohexanecarboxylic add is protected as 
tert'hutyl carbamate. The carboxylic add is transformed to ben2yl carbamate (M) by curtius 
rearrangement The deprotection of Z-groiq) is achieved by hydrogen reduction to give the 
amine. The amine is converted to compounds of Formula (N) according to the method of 
scheme 3. 

Scheme 6 

HOaC^^^^ 1)(Boc)20 Hg.Pd^ HjN^ 



k^'V/NHz 2)DPPA;BnOH k^'V^NHBoc 



(M) 



coupOng 



NH2 



H 

m 



Compounds of Formula (O) can be prepared fix>m tiie compound of Formula (M), 
which is described in Scheme 6, as shown in Scheme 7. Hie conq>ound of Formula (M) can 
be leaded to compounds of Formula (O) according to the method of scheme 5. 



Scheme 7 



(c) ffY^^ 



"v^wrtDoc \/V/^»^"2 coupling 

(M) 



^NHZ 



H2.Pd^ lf'''V^N 



NR2aRa 



(O) 



Compounds of Formula (Q) can be prepared as shown in Scheme 8. [4- 
(Ben2yloxycarbonylainino-methyl)-<qrclohexyl]-carbamic acid te/t-butyl ester (P), synthesis 
of which is described in WO 0 1/72710, can be leaded to compoimds of Formula (Q) 
according to the method of scheme S. 
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Scheme 8 



1) SOCI2. MeOrt 

'C02^ a) (B0C)20 



3)LIAIH4 BocHN' 



XT" 



(C) 



1) phfhsaimide. DEAD.PPhg 

2) NH2NH2-H20 



3)Za 



coupling 



(p) 



H2,p<w: 




H 

(Q) 



Alternatively compoiiruis of Formula (Q) can be prepared as shov^ in Scheme 9. 
Tl^ amine of conmicrciany available ci.-4.amino^ycl^^^^ 
asre^-butylcarbamate. The carboxyUc acid (R) is converted to the amide (S) by aqueous 
ammoniaviathemixedacidanhydride. The depxotectionofBoc-group is achieved by an 
acidtogive1heamme.Thecouplh^offl.aminev«thquina^linecore(C),^^^^ 
sya^esizedas«:hemel,gives2.4^s^stihxtedamino^lin. The amide is reduced 

to compounds of Fonnula (Q). 

Scheme 9 



H2H' 



(B0C)2O 



BocHN^ 



(R) 



.ccyn 1)00023 



2)NH40H 



XT 



.CONH2 



add 



KzN 



,C0NH2 



GOupVmg 



(S) 



BH3 




H 
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Compounds of Formula (T) can be prepared j&om the compound of Formula (P), 
which is described in Scheme 8, as shown in Scheme 10. The compound of Formula (P) can 
be leaded to compounds of Formula (T) according to the method of scheme 6. 



Scheme 10 



BocHN^ BocHN 
(P) 



NHBoc 




NR2aR2b 



— IXa, 



•NHz 



Alternatively compounds of Formula (T) can be prepared as shown in Scheme Ih 
The amide (S), which is described in Scheme 9, is reduced to the amine. The amine can be 
l^ed to compounds of Formula (T) according to the method of scheme 3. 



Scheme 11 



<S) ^~^NHBoc 



'NH2 
0) 



Compounds of Formula (V) can be prqjared as shown in Scheme 12. The mono- 
protection of commercially available /raw-cyclohexane-1 ,4-diamine can be achieved by the 
method described m Synthetic commimications, 20, 2559-2564 (1 990). The conversion to 
compounds of Formula (V) can be accomplished according to the method of scheme 3. 
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Scheme 12 

NRaaRzb 



(li) 



acid 



H 
tV) 



Compounds of Formula PQ can be prepared as shown in Scheme 13. The 
dicarboxylic acid of commercially available cis-cyclohexane-l,4-dicarboxyUc acid is 
transformed to dibenzyl carbamate by curtius rearransement. The deprotection of Z-group is 
achieved by Iq^Jrogea reduction to give the diamine. The mono-protection of the diamine 
canbeachievedaccordingtoliiemefliodof scheme 12 to give Ae con^und (W). The 
conversion to conqwunds of Formula (X) cam be accomplished according to the meHiod of 
schemes. 

Scheme 13 



(C) 



couprmg .... 

H H 

CX) 



Alternatively the compound of Formula (W) can be prepared as shown in Scheme 14. 
The caiboxylic add (R), which is described in Scheme 9, is transformed to beii2yl 
carbamate by cuitias rearrangement The deprotection of Z-group is achieved by hydrogen 
reduction to give tite compound of Formula (W). 
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Scheme 14 



w m 



Compounds of Fonnula (Y) can be prepared according to the method described in 
Scheme 12 by using commaxnally available 4'aminome&yl-benz7lamine as a starting 
material (Scheme 15). 



Scheme 15 




Compounds of Fonnula (A*) can be prepared as shown in Scheme 16. The mono- 
protection of commereially available 4-aminQmefliyl-phenylamine can be achieved by using 
an equimolecular amount of (Boc)20 to give mono-^ert-butyl carbamate (Z). The amine can 
be leaded to compounds of Formula (A') according to the method of scheme 3. 



Scheme 16 



H 



H 
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Compounds of Formula (B*) can be prepared from the compound of Formula (Z), 
vduch is described in Scheme 16, as shown in Scheme 17. The compound of Formula (Z) 
can be leaded to compounds of Formula (B') according to the method of scheme 5. 

Scheme 17 



H^A^ ZHM-"^ ZHN"'^ ""P"^ 



NF^R2b 




"KHZ ^<^^NH2 

Compounds of Formula (C) can be prepared according to the method described in 
Scheme 3 by using commercially available (4-amino-phenyl)-carbanuc acid rerf-butyl ester 
as a starting material (Scheme 18). 

Scheme 18 



H H 



Compounds of Formula (E') can be prepared as shown in Scheme 19. The selective 
protection of the secondary amine in the presence of the primary anodne of commercially 
available 4-(aminomethyl)piperidin is achieved by the me&od desmbed in Synthetic 
communications, 22, 2357-2360 (1992) to give the amine (D'). The amine is converted to 
compounds of Formula (E') according to the method of scheme 3, 

Scheme 19 



23KHS04aq. BocN^ coupHi^ ^ ^'^^^^N'^N"'''"^^ 

ttv\ 
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Compounds of Formula (F') can be prepared jfrom the compound of Formula (D'), 
which is described in Scheme 19, as shown m Scheme 20. The compound of Formula (D') 
can be leaded to compounds of Formula (F') according to the method of Scheme 5. 



Scheme 20 



NRsaRzb 



2} add* ooupSng ^^^^n^N'^ 



BccN^ 



A. 




NR2aR2> 



Compounds of Formula (GO can be prepared according to the method described in 
Scheme 5 by using commercially available l-benzyl-piperidin-4-ylamine as a starting 
material (Scheme 21). 

Scheme 21 

NR23R2b ^Sa'^ 

aNHa (C) if'V^N r-^NBn H^, Pd{0H)2 (fY^'^ f^^" 

coupling K^^^^X^ ^ K^^X^-K^ 

H H 

Compounds of Fonnula Ql^) can be prepared as shown in Scheme 22. The amine of 
comm^ially available l-ben^I-pipeiidin-4-ylamine is protected as tert-hixtyl carbamate. 
The deprotection of benzyl group is achieved by hydrogen reduction to give the amine. The 
amine can be leaded to compounds of Fonnula (iV) according to the method of scheme 3. 



Scheme 22 

1)(Boc)20 ^^v^NHBoc 



2)H^P(i(OH)j ' coupOng ^^^<s^*^n^N"^ 



add 



NHBoc 



NH2 
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Compounds of Fonnula (T) can be prepared according to the method described in 

Schemes by usingconHnerciaUyavailablepj^Edin-S-ylH^r^ acid/e^-butyl ester as a 
Starting material (Scheme 23). 

Scheme 23 



'j^J)-NHBoc ^'^^N^N-^^, 



0") 



amine 
is 



Alternatively, the novel sulfonamide (F), the novel amide (G), and the novel 
(H) of the present invention are directly synthesized from the qumazolme core (C) which 
synthesized in Scheme!, as sho^vn in Scheme 24. This co^lmgisperfom«dwi&or 
withoutabaseinaninertsolvent The base mcludes an aM metal carbonate (preferably 
sodium carbonate or potassium carbonate. e1«.), an alkah metal hydroxide (preferably 
sodium hydroxide, etc.), or a tertiary amine (preferably JVJV^sopropylethylamine 
triethylamme. ori^-methyhnorpholine.etc.). Ihe inert solvent includes low allcyi alcohol 
solvents (preferably methanol, ethanol. 2.propanol, or butanol. etc.) or amide solvents 
(preferably iV,iV^e%lfoiTnamideorl.metfayl-pyrroUdin.2H,n^^ Reaction 

tempemture ranges ftomabout50''Cto200»C, preferably about 80»Cto ISO'C. Also this 
reaction can be carried out under microwave conditions. 



Scheme 24 



0. ,0 



R4 Rs 




o 



(F) 

NRaal^ 
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Compounds of Fonnula (K') can be prepared as shown in Scheme 25. 
Commercially available rra7ts-4-aminometiiyl-cyclohexanecarboxylic acid is reacted with 
sulfonyl chloride (R1SO2CI) to give fhe sulfonamide. The caiboxylic acid is converted to the 
amide via the mixed acid anhydride. The anoide is reduced to the amine (P) by borane 
reduction. The coupling of the amine with the quinazoline core (C), vAAdx is synthesized in 
Scheme 1 , gives the novel sulfonamide (K') of the present invention. 

Scheme 25 

k^'V/NHa suBbnamWaton' kx^'V^^ R, 2)NH40H ' K^'o^^^s^^^ 

00 00 



'NR2aR2b 



\^'^//N^g^Rt coupons ^=^^^N^^^N^ 



Compounds of Formula (U) can be prepared from the compound of Formula (U), 
which is described in Scheme 12, as shown in Scheme 26. The amine (U) is reacted with 
sulfonyl chloride (RiSO^Cl) to give the sulfonamide. The deproteclion of Boc-grotq> is 
achieved by an acid to give the amine. The coupling of Ifae amine with quinazoline core (C), 
vduch is syn^sized as scheme 1, gives the novel sulfonamide (U) of the present invention. 

Scheme 26 

H H 
i^N"2 RiSOaO r^^'^^^^S"^^ add r^^^'^^'S''*^ 



sultbnaniidauon bocHN^^ ^ ° H^H^^ ^ ° 

(U) 



cDUpOng 



H 



Compoimds of Formula (M") can be prepared according to the method described in 
Scheme 26 by using the compound of Formula (D')^ which is described in Scheme 19, as a 
starting material (Scheme 27). 
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Scheme 27 



coupling 



0 0 



Compounds of Formula (NO can be prepared according to the meliiod described in 
Scheme 26 by using commerciaUy available pyrroUdin^3-yl-carbamic acid tert-hutyl ester as 
a starting material (Scheme 28). 

Scheme 28 

BooHN^^ suabnamlMai bc«HN^ h 



m 

Compounds of Fonnula (O) can be prepared from the compound of Fonmila (Z), 
which is described in Scheme 16. as shown in Scheme 29. The aniline (Z) is reacted with 
carboxylic acid (RiCOzH) to give the amide. The deprotection of Boc-group is achieved by 
an acid to give the amine. The coupling of the amine with quinazoline core (C), which is 
synthesized as scheme 1, gives the novel sulfonamide (O') of the present invention. 

Scheme 29 

(Z) H H ' 



coupfing *S.sJ?^M^K^ ^ 

H 

(O') 
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Compoimds of Formula (P') can be prepared as shown in Schraae 30, Ite amme 
(W), ^ch is synftesized in Scheme 13, is subjected to reductive amination by aldehyde 
(RiCHO). The deprotection of Boc-group is achieved by an acid to give the amttift The 
coupling of the amine with quinazoline core (C), which is synthesized as scheme 1, gives the 
novel amine (P') of the present invention. 



Scheme 30 



^x-^^^NHz R^cHO 
^''r^s,^ iBchicfive aminsdion 



jTV"-^- acd ^^^^^ 



(W) 



(C) rr'^^55:v^N ^x-^N-s/Rl 



H 

Scheme 3 1 shows the preparation of compounds (Q') of the invention where Q of 
Formula I has Formula III. The compound (P), v^ch is synthesized in Scheme 25, is 
reacted with (l-/cr^butoxyca^bonylamino-l-tlMuo^omethanesulfonylim^ 
carbamic acid tert-hutyl ester. The deprotection of Boc-group is achieved by an acid to give 
die novel guanidine (Q') of the present invention. 

Scheme 31 

NSO2CF3 NBoc 
HzN-'^V^ H BocHN-^^NHBoc BocHN^N'''N^ „ add 



^i^^-^^ H BocHN^NHBoc BocHN^^N^^S^ „ 



o o 00 



NH 



o o 
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Examples 

The compounds of the invention and their synthesis are further illustrated by the 
following examples* The following examples are provided to fiarther define the invention 
without, however, limiting the invortion to the particulas of Ihese examples. "Ambient 
tempeiature" as i^eaed to in the following example is meant to indicate a tempetatuie 
falling between 0 'C and 40 

Abbreviations used in the instant specification, particularly &e Schemes and 
Examples, are as follows : 

NMR : proton nuclear magnetic resonance spectrum 

AcOH : acetic acid 

APCI : atmospheric pressure chemical ionization 

(Boc)20 : di-tertiary-butyl dicarbonate 

Buli : butyl lithium 

BuOHibutanol 

CaCl2 : calcium chloride 

CDCI3 : deuterated chloroform 

CF3CO2H : trifluoroacetic acid 

CH2CI2 : dichlorometibane 

CHCI3 : chloroform 

CI : chemical ionization 

CuCl : copper (£) chloride 

D2O : deuterium oxide 

DMAP : 4-dimethylaniinopyridine 

DMF : JV;^-dimethylfotmamide 

DMSO : dimethyl sulfoxide 

EDC : l-(3-dimethylaininopropyl)-3-ethylcarbodiimide hydrochloride 

ESI : electrospray ionization 

EtjO: diethyl ether 

EtOAc : acetic acid ethyl ester 

EtOH : etiianol 

EAB : &st atom bombardment 

H2SO4 : sulfuric acid 

HATU : 0-(7-azabenzotriazol4-yl)-^',iV'^^ 
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hexafluorophospbate 
HCHO : fonnaldehyde 
HCl : hydrogen chloride 
HOAt : l-hydroxy-7-azabaizotria2ole 
HOBt : l-hydroxybenzotriazole 
HPLC : high perfonnance liquid chromatogr^hy 
K2CO3 : potassium carbonate 
KHSO4 : potassium bisul&te 
Me^NH : dimethylamine 
MeNHz • methylamine 
MeOH : me&anol 
MgSO^ : magaesium sul&te 
NajCOa : sodimn carbomte 
Na2S04" lOHjO : sodium sulfate decahydrate 
NaBH(0Ac)3 : sodium triacetoxyborohydride 
NaBHaCN : sodium cyanoborohydride 
NaBH^ : sodium borohydride 
NaHCOj : sodium hydrogencarbonate 
NaN3 : sodixim azide 
NaN02 : sodium nitrate 
Pd(0H)2 : palladium hydroxide 
Pd/C : palladium carbon 
POCI3 : phosphoiyl chloride 
PVP : poly(4-vmylpyadine) 

PyBroP : bromo-tris-pyirolidino phosphonium hexafluoro phosphate 

SOClj : thionyl chloride 

t-BuOH : tertiary butanol 

TFA : trifluoroacetic acid 

THF : tetrahy diofinan 

WSC : water solubule carbodiimide 

7£1 : benzyloxycarbonyl chloride 

s : sraglet 
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d : doublet 

t : triplet 

q : qualtet 

dd : doublet doublet 

dt: doublet triplet 

ddd : doublet doublet doublet 

brs : broad singlet 

m : multiplet 

/: coupling constant 

Hz: Hertz 

The analytical condition of high perfonnance liquid chromatography is as follows: 
Solvent A: 0.050% TFA in water 
Solvent B: 0.035% TFA in acetonitrae 
5 - 100% B over 5 min, flow rate 3.5 ml/min 



Example 1 

O O 

l!rai»-4-Bn>mo-iV-{4-l(4-dimefliyIam^ 
cydohexylD[iethyl}-2-trifluorometho2y--benzenesii]f^ 

Step A: Synthesis of 2,4-dicUoro-qiima2;o!me. 

To a suspension of li?-quinazoline-2,4-dione (150 g, 925 nunol) in POCI3 (549 
mL, 5.89 mol) was added dimethyl-phenyl-amine (123 roL, 962 mmol). The mixture was 
stirred at reflux for 7 hr and concentrated. The solution was poured into ice water, and 
the aqueous layer was extracted with CHCI3 (^^ree times). The combined organic layer was 
dried over MgS04, filtered, concentrated, and purified by flash chromatography (silica gel. 
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50% CHCI3 in hexane to 10% EtOAc in CHCI3) to give 2,4-dichloio-quinazoline (159g, 
86%) as a pale yellow solid. 

CI MS m/e 199, M*"; NMR (300 MHz, CDCI3) 5 827 (dt, J= 83, 1.1 Hz, 1 H), 7.95- 
8.04 (m, 2 H), 7.71-7.81 (m, 1 H). 

StepB: Synthesis of (2-cUoro-qiunazo]in-4-yI)-dimethyl-anu^ 

A solution of 2,4-dichloro-quina2oline (102 g, 530 mmol) in THF (1.2 L) was 
cooled to 4 °C and 50% aqueous MejNH (139 mL, 133 mol) was added. Hie mixture was 
stiired at ambirat temperature for 80 min. The solution was alkalized with .satimttgd 
aqueous NaHCOa (pH = 9), and the aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, and concentrated The residue 
was suspended in 50% Et^O in hexane (250 mL) and stirred at ambient temperature for 30 
rain. The solid was collected by filtration, washed with 50% EtjO in hexane, and dried at 
80 "C to give (2H:Moro-quinazolin-4-yl)Hiimethyl-ainine (104 g, 94%) as a pale yellow 
solid. 

ESI MS m/e 207, M*"; NMR (300 MHz, CDCI3) 8 8.00 (d, J= 8.4 Hz, 1 H), 7.73-7.78 
(m, 2 H), 7.68 (ddd, 8.4, 6.9, 1.4 Hz, 1 H), 3.41 (s, 6 H). 

Step C: Synthesis of ^>'a/i5-4-(r^/t-butoxycarbonylamino-methyl)-- 
cyclohexanecarboxylic acid. 

To a solution of /rfl7iy-4-amjnomethyl-cyclohexanecarboxylic acid (150 g, 954 
mmol) in 132 M aqueous sodium hydroxide (750 mL) were added /-BuOH (1680 mL) and 
(Boc)20 (215 g, 985 mmol). The reaction mixture was stiired at ambient temperature for 
18 hr. To the reaction mixture was added H2O (2.8 L), and cooled at 5 "^C. The aqueous 
layer was acidified with saturated aqueous KHSO4 (pH = 3), extracted with EtOAc (three 
times). The combined organic layer was washed with saturated aqueous NaHCOg and 
brine, dried over MgSO^, filtered, concentrated and dried under reduced pressure to give 
/ra7tr-4-.(rerr-butoxycarbonylanimo-methyl)-cyclohexanec^^ acid (165 & 67%) as a 
white solid. 

ESI MS m/e 280. M + Na^ ^H NMR (300 MHz, CDCl^) 5 4.60 (bis, 1 H), 2.98 (t, J- 63 
Hz, 2 H), 2.19-2.33 (m, 1 H), 1.99-2.11 (m, 2 H), 1,77-1.90 (m, 2 H), 1.44 (s, 9 H), 134- 
1.52 (m, 3 H), 0.86-L05 (m, 2 H). 
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Step D: Synthesis of /rc«H:4-hydroxymeth34-cydohexyInicthyI)-carbainic acid 
tert-hutyl ester. 

A suspension of /ra«y-4</er^butoxycarbonylammo-me%l>cyclohexane- 
carboxylic acid (155 g, 603 mmol) in CRfil, (135 L) was cooled at -65 "C and 
triethylamine (126 mL, 904 mmol) and a solution of ethyl chlorofonnate (58 mL, 751 
mmol) in CH^Cl^ (200 mL) were added below -60 "C. Tbs reaction mixture was stined at 0 
'C for 50 min. TTie mixture was acidified with saturated aqueous KHSO4 (pH = 3), and the 
aqueous layer was extracted with CHCI3 (tiiree times). Ths combined organic layer was 
washed with saturated aqueous Na^CO, and brine, dried over MgS04, filtered, and 
concentrated to give a colorless oiL A solution of the above oil in THF (1.5 L) was cooled 
at -^5 "C and NaBIi, (26.6 g, 703 mmol) and MeOH (45 mL) were added. The mixture was 

stined at -40 "C for 25 min, and stirred at 4«C for 3 hL The mixture was acidified with 
saturated aqueous KHSO, (pH = 3), and the aqueous layer was extracted with EtOAc 
(feree times). The combined organic layer was washed with saturated aqueous Na^COs and 
brine, dried over MgSO„ filtered, and concentrated, and purified by flash chromatography 
(siUca gel, 17% MeOH in CHCy to give />-a«^-(4-hydroxymethyl-cyclohexyhnethyI)- 
carbamic acid tert-batyl ester (123 g, 84%) as a white soUd. 

ESI MS m/e 266, M + Na*; 'H NMR (300 MHz, CDCy 5 4.59 (brs, 1 H), 3.46 (d,J= 6.4 
Hz, 2 H). 2.98 (t, J= 6.3 Hz. 2 H), 1.75-1.94 (m, 4 H), 1.45 (s, 9 H), 1.24-1.70 (m. 3 H), 
0.81-1.12 (m, 4 H). 

Step E: Synthesis of frans-(4-a2idomethyl-cycIohexyhnethyl)-carbainic acid 
felt-butyl ester. 

A solution of frfliw-(4-hydroxymefhyl-cyclohexyhnethyl)-carbamic acid /er^-butyl 
ester (123 g, 505 mmol) in pyridine (1 L) was cooled at 4 °C and a solution of 
toluenesulfonyl chloride (125 g, 657 mmol) in pyridine (200 ml) was added below 10 "C. 
The mixture was stirred at ambient temperature for 15 hr and concentrated. After 
dissolution with EtOAc and HA the organic layer was separated. The aqueous layer was 
extracted with EtOAc (three times), tiie combined organic layer was washed with HA 
dried over MgSO^, filtered, and concentrated to give a pale yellow oil. To a solution of the 
above oil in DMF (1.6 L) was added NaN, (98.8 g. 1.52 mol). The reaction mixture was 
stirred at ambient temperature for 14 hr and concentrated. After dissolution wiHi CHCI3 
and saturated aqueous NaHC03, the organic layer was separated. The aqueous layer was 
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extracted with CHCI3 (three times), the combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (silica gel, 17% EtOAc in 
hexane) to give /ran5-(4-azidomethyl-cyclohe5Qrhnetiiyl)-carbamic acid tert-butyl ester 
(124 g, 91%) as a colorless oil. 

ESI MS m/e 291, M + Na* ; NMR (300 MHz, CDCla) 5 4.59 (brs, 1 H), 3,13 (d, /= 6.5 
Hz, 2 H), 2.98 (t, J= 6.4 Hz, 2 H), 1.70-1.90 (m, 4 H), 1.44 (s, 9 H), 1.25-1.65 (m, 2 H), 
0.87-L07(m,4H). 

Step F: Synfliesis of ihzn5-(4-ammomethyl-GydohejyM^ add 
fell-butyl ester. 

A suspension of lifhhim aluminum hydride (2.76 g, 72.6 mmol) in THF (225 mL) 
was cooled at 0 **C and a solution of frflnj-(4-azidomethyl-cyclohexylmethyl)-caibaniic 
acid tert-hvtyl ester (15.0 g, 55.9 mmol) in THF (75 mL) was added over 1 hr. The 
reaction mixture was stirred at ambient temperature for 6 hr. The reaction was quenched 
with Na2S04* lOHjO, filtered through a pad of celite, and concentrated. The residue was 
purified by flash chromatog)ra5)hy (silica gel, 50% MeOH in CHCI3) to give rran^-(4- 
aminomethyl-cyclohexylmethyl)-carbamic acid ter/-butyl ester (12.3 g, 91%) as a pale 
yellow oil- 

ESI MS m/e 243, M + ; NMR (300 MHz, CDCI3) 6 4.60 (brs, 1 H), 2.97 (t, J = 6.3 
Hz, 2 H), 2.53 (d, 6.4 Hz, 2 H), 1.70-1.92 (m, 4 H), 1.44 (s, 9 H), 1.08-1.54 (m, 4 H), 
0.81-1.02 (m, 4 H). 

Step G: Synthesis of i^ait5-{4-[(4-dimetfayIamino-qiiinazolin-2-ylaiiuno)-me^^ 
eyclohexylmediyQ-carbaniic acid /err-butyl ester. 

A mixture of (2-<±Joro-qumazolin-4-yl)-dimethyl-amiae (15.2 g, 73.3 mmol) and 
lrflws-(4-amhiomethyI<yclohexylmethyl)-carbamic acid tert-hutyl ester (14.8 g, 61.0 
mmol) in 2-propanol (80 mL) was stirred at reflux for 4 days, poured mto saturated 
aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 33% EtOAc in hexane) to give trans-{4-[(4' 
dimethylanadno-qumazolin-2-ylaniino)-methyl]-cyclohexylmethyl}^ acid tert- 

butyl ester (20.4 g, 81%) as a pale yellow solid. 
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ESI MS m/e 414, M + H* ;.'H NMR (300 MHz, CDCI3) 5 7.81 (d, 8.2 Hz, 1 H). 7.40- 
7.52 (m, 2 H), 6.98-7.06 (m, 1 H), 4.93 (brs, 1 H). 4.59 (brs, 1 H), 3.35 (t, 7= 6.2 Hz, 2 H), 
3.26 (s, 6 H). 2.97 (t. /= 6.2 Hz, 2H), 1.72-1.95 (m, 4H), 1.44 (s, 9H), 1.30-1.62 (m, 2H),' 
0.84-1.12 (m,4H). 

Step H: Synthesis of irai»-4-bromor/V-{4-[(4HlimethylaBiiiio-qiiina2oIitt-^ 

ylaiiuno>methyll-cycIohesylmethyl^2-trifluoromeflioxy-be^ 
hydrochloride. 

To a suspension of fra«s-{4-[(4-dime1ihylainiiio-quinazolia-2-ylamino> 
methyl]cyclohexyhnetfayl}-carbainic acid rert-butyl ester (3.84 g, 9.28 mmol) in EtOAc 
(50 mL) was added 4 M hydrogen cUoride in EtOAc (38 mL). lie mixture was stirred at 
ambient temperature for 40 min and concentrated to give a wWte solid. To a suspension of 
the soUd in CH^Cl^ (50 mL) was added diisopropylethylamine (6.46 mL, 37.1 mmol). The 
mixture was cooled at 4 'C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl 
chloride (3J1 g. 9.75 mmol) in OJ^Cl, (10 mL) was added below 5 "C. The reaction 
mixture was stirred at 4 "C for 1 .5 hr. The reaction was quenched with saturated aqueous 
NaHCOj. The aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgSO^, filtered, concentrated, and purified by flash 
chromatography (NH-siKca gel, 20% EtOAc in hexane) to ^ve fra/w-4-bromo-W--{4-[(4- 

dimetfaylamino-qumazolin-2-ylamino)-methyl]-cyclohexyhnethyl}-2-trifluorome^^ 
benzenesulfonamide (3.45 g, 60%) as a pale yellow solid. 

ESI MS m/e 616, M + 'H NMR (300 MHz, CDCI3) 8 7.89 (d, J= 8.9 Hz, 1 H), 7.81 
(4 J= 7.6 Hz, 1 H), 735-7.61 (m, 4 H). 7.02 (t, /= 6.8 Hz, 1 H), 4.96 (brs. 1 H), 3.35 (t, J 
= 6.1 Hz, 2 H), 3.26 (s, 6 H), 2.79 (d. 7= 6.7 Hz, 2 H), 132-1.98 (m. 6 H). 0,72-1.12 (m, 4 
H). 



Example 2 



O 0 



HCI 

^ra/«^.BromoriV-{4-[(4-dimethyIanm 
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qrcIohexylmethyl}-2-trifluon>metfaoxy-beiizenesi^^ 

Step A: Synthesis of /ranif-4-bromoW-{4-[(4H)imethylainmo-qii^ 

yIammo)-methyl]-qrclohexyImethyl}-2-triiluorom 

hydrochloride. 

A solution of ^an;-4-bromo-J\r-{4-[(4-dimdhylammo-q^ 
methyl]-cycloh^hnetfayl}-2-tiifluomme1hoxy-benzenesu^ obtained step H of 

exaiiq>le 1 (3.45 g, 5.61 mmol) in EtOAc (100 mL) vfBS cooled on an ice-bath and 4 M 
hydrogen diloride in BtOAc (1.66 mL) was added. Hie mixture \vas stirred at ambient 
temperature for 1 hr and concentrated to give a white solid. The solid was recrystallized 
fiom 16% EtOH in E^O, and dried under reduced pressure to give /raw-4-bromo-JV-{4- 
[(4-<limethylamino-quinazolin-2-ylamino)-methyl]-cyclohe^ 
trrfluoromethoxy-benzenesulfonamide hydrochloride (2.76g, 75%) as a white solid. 



ESI MS m/e 616, M + KT ; NMR (300 MHz, CDQ^ 5 13.50 (brs, IH), 8.42 (t, 6.0 
Hz, 1 H), 7.86-7.94 (m, 2 H), 7.51-7.68 (m, 4H), 7.21-7.28 (m, 1 H), 4.83 (d, J= 6.4 Hz, 1 
H), 3.51 (s, 6 H), 335 (t, J= 6.0 Hz, 2H), 2.78 (t, J= 6.4 Hz, 2H), 1.73-1.95 (m, 4H), 
1.35-1.65 (m, 2H), 0.81-1.12 (m, 4H). 



^raiz5-4-Bromo-iV-{4-[(4-dimethylamino-quinazoIin-2-yIanm 
2-trifluoromethoxy-benzenesuIfonamide 

Step A: iSynthesis of l^an5-[4-(/<eit-butoxycarbonylamino-methyI)<ydohexyq 
carbamic acid benzyl ester. 

To a suspension of tra7i;-4-aminomethyl-cyclohexanecarboxyIic acid (15.0 g, 95.4 
mmol) in CHCI3 (150 mL) were added 1 M aqueous sodinm hydroxide (150 mL) and 
(Boc)20 (21.9 g, 100 mmol) successively. The reaction mixture was stirred at ambient 
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temperature for 15 hr, and partitioned between CHCI3 and water. The aqueous layer was 
acidified with saturated aqueous KHSO4 (pH = 3), extracted with CHCI3 (three times). The 
combined organic layer was washed with brine, dried over MgSO^ filtered, and 
concentrated to give a white solid. To a suspension of the above solid in benzene (75 mL) 
were added phosphorazidic acid diphenyl ester (16.2 g, 58.9 mmol) and triethylamine 
(5.94 g, 58.7 mmol). The reaction mixture was stirred at reflux for 3 hr (Caation! 
Vigorous exothermic reaction). Benzyl alcohol (6.65 g, 61.5 mmol) was added, the 
reaction mixture was stirred at reflux for 24 hi; concentrated. After dissolution with EtOAc 
and HjO, the organic layw was separated. He aqueous layer was extracted with EtOAc 
(twice), Ae combined organic layer was washed with 1 M aqueous KHSO4, saturated 
aqueous NaHCOj and brine, dried over MgSO^, filtered, conceatrated, and purified by 
flash chromatDgt^hy (sffica gel, 33% EtOAc m hexane) to give a white soUd. A 
suspaision of the above solid in EtjO was stirred at ambient temperature for 30 min and 
filtered. The filtrate was washed with Btfi and dried under redufced pressure to give fr-a«y- 
[4<?crf-butoxycarbonylarnino-mdhyl)-cyclohexjd]-carbaniic add benzyl ester (17.4 g, 
50%) as a white solid. 

ESI MS m/e 385, M + Na^ »H NMR (300 MHz, CDClj) 5 7.22-7.41 (m, 5 H). 5.09 (s, 2 
H), 4.20-4.68 (m, 2 H), 323-3.60 (m, 1 H), 2.96 (t, 2 H, J= 6.4 Hz), 1.62-2.18 (m, 4 H), 
1.44 (s, 9 H), 1.30-1.60 (m, 1 H), 0.90-1.23 (m, 4 H). 

Step B: Synthesis of <rans-(4-aminomethyl-(7cIohexyI)-carbamic acid benzji ester 
hydrochloride. 

To a suspension of trfln5-[4-(fe7t-butoxycarbonylaD3ino-methyl)-cyclohexyl]- 
carbamic acid benzyl ester (4.00 g, 11.0 mmol) in EtOAc (40 mL) was added 4 M 
hydrogen chloride in EtOAc (10 mL). To the reaction mixture was added CHCI3 (10 mL) 
and the mixture was stirred at ambient temperature for 3 hr. To the reaction mixture was 4 
M hydrogen chloride in EtOAc (20 mL) and fihe mixture was stirred at ambient 
temperature for 1.5 hr, filtered, washed with EtOAc, and dried undear reduced pressure to 
give /rans-(4-aniinomethyl-cyclohexyl)-carbamic add benzyl ester hydrochloride 0^.96 g, 
90%) as a white solid. 

ESI MS m/e 263, M (free) + ; 'H NMR (300 MHz, DMSO-d^) 5 8.12 (brs, 3 H), 7.25- 
7.40 (m, 5 H), 7.21 (d, 1 H, 7= 7.8 Hz), 5.00 (s, 2 H), 3.17-3.30 (m, 1 H), 2.62 (d. 2 a ^= 
7,0 Hz), 1.64-1.88 (m, 4 H), 1.42-1.60 (m, 1 H), 0.90-1,21 (m, 4 H). 

256 



wo 03/028641 



PCT/DS02/31059 



Step C: Synthesis of ^aizf-^4-{(4Hlimethyla]nmo-qumazolin-^^ 
Gyclohexylj-^arbamic acid benzyl ester . 

A mixture of (2-cmoro-quijQazolin-4-yl)Kiime%l-amine (1.50 g, 7.22 nmol) and 
^anj-<4-aminomethyI-cyclohexyl)H:aibaimc acid benzyl ester hydrochloride (2.59 g, 8.67 
nunol) in 2-propanol (15 mL) was stirred at reflux for 8 days and dissolved in CHCI3 and 
MeOH. The mixture was poured into saturated aqueous NaHCOj, and the aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, jBltered, concentrated, and purified by flash chromatography (NH-silica gel, 33% 
BtOAc in hexane) to give //•a«y-{4-[(4-dim€lhylaminoHiuinazoliiv-2-ylan^ 
cyclohexyl}-carbamic add benzyl ester (1.20 g, 38%) as apale yellow solid. 
ESI MS m/e 434, M + IT ; NMR (300 MHz, CDCI3) 5 7.76-7.82 (m, 1 H), 7.40-7.50 (m, 
2 H), 7.25-7.40 (m. 5 H), 6.95-7.04 (m, 1 H), 5.08 (s, 2 H) , 4,82-5.05 (m, 1 H) , 4.40-4.70 
(m, 1 H), 3.40-3.60 (m, 1 H), 3.35 (t. 2 H, J= 6.3 Hz), 3,26 (s, 6 H), 1.96-2.18 (m, 2 H), 
1.80-1.96 (m, 2 H), 1.45-1.61 (m, 1 H), 1.00-1.20 (m, 4 H). 

Step D: Synthesis of /ranj-4-bromo-iV-{4-I(4-dimethylamino-quinazoIin-2- 
ylamino)-mediyl]-c7cIohexyl}-2-trifIuon)methoxy-benzenesuIf^ 

To a suspension of /ra/zs-{4-[(4-dimethylaimno-quina2olin-2-yiamino>meth^ 
cyclohexyl}-carbamic acid benzyl ester (500 mg, 1.15 mmol) in MeOH (5 mL) was added 
5% Pd/C (50 mg). The mixture was stirred at ambient temperature under hydrogen 
atmosphere for 2 hr, at 50 for 8 hr, and at ambient temperature for 10.5 hr, filtered, and 
concentrated to give a colorless oil. To a solution of the above oil in CH2CI2 (5 mL) was 
added diisopropylethylamine (420 fxL, 2.41 mmol). The mixture was cooled to 4 and a 
solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride (431 mg, 1.27 mmol) in 
CH2CI2 (2 mL) was added below 5 The reaction mixture was stirred at 4 ''C for 1.5 hr. 
The reaction was quenched wilh saturated aqueous NaHCOa. The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flask chromatography (NH-silica gel, 33% to 50% 
EtOAc in hexane) to give />*ara-4-bromo-iV^{4-[(4-dimethylamino-quinazolin-2-yl^^ 
methyq-cyclohexyl}-2-trifluoromethoxy-benzenesulfonamide (560 mg, 81%) as a pale 
yellow solid. 

ESI MS m/e 602, M + H* ; ^H NMR (300 MHz. CDCI3) 5 7-90 (d, 1 H, 8.9 Hz), 7.80 
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(dd, 1 H, 8.4, 0.9 Hz), 7.38-7,58 (m, 4 H), 7.01 (ddd, 1 H, J- 8.4, 6.7, 1.6 Hz), 4.85- 
5.04 (m, 1 H), 3.31 (t, 2 H, 6.3 Hz), 3.24 (s, 6 H), 3.07-3.20 (m, 1 H), 1.704.90 (m, 4 
H), 1.42-1.58 (m, 1 H) , 0.90-1.28 (m, 4 H). 

Example 4 




JV^-[l-(4-Bromo-2-trMuoromethoxy-beiizeiiesulfony^-pip 
dimethyI-quiiiazoline-294-diaiKime 

Step A: Synthesis of Ar^-(l-beiizyl-piperidia-4-yl)rA/VV*-dim^ 
diamine. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 362, M + H" ; 'H NMR (300 MHz, CDCI3) 6 7.80 (d, J= 7.6 Hz, 1 H), 7.20- 
7.52 (m, 7 H), 6.97-7.05 (m, 1 H) , 4.74-4.90 (m, 1 H) , 3.90-4.05 (m, 1 H), 3.53 (s, 2 H), 
3.26 (s, 6 H), 2.78-2.90 (m, 2 H), 2.02-2.24 (m, 4 H), 1.48-1.62 (m, 2 H). 

Step B: Synthesis of iV^-*[l-(4-bromo-2-trifluoromethoxy-benzene5idfony])- 
piperidin-4-yq-iV^^-dimethyl-quinazoline-2,4-diamine. 

To a solution of A/^-{l-benzyl-piperidin-4-yl)-iV',JV*-dimefhyl-qiu^ 
diamine (500 mg, 1.38 mmol) ia MeOH (5 mL) was added 20% Pd(0H)2 (100 mg). The 
mixture was stirred at ambient temperature under hydrogen atmosphere for L5 hr, at 50 
for 8 hr, at ambient temperature for 16.5 hr, jBltered through a pad of celite, and 
concentrated. To a solution of the residue m CHjClj (5 mL) was added 
diisopropylethylamiae (510 pL, 2.93 mmol). The mixture was cooled to 4 "^C and a 
solution of 4-bromo-2-trifluoromethoxy-benzenesuIfonyl chloride (493 mg, 1.45 mmol) in 
CH2CI2 (2 mL) was added below 5 ''C. The reaction mixture was stirred at 4 °C for 2 hr. 
The reaction was quenched with saturated aqueous NaHCOa The aqueous layer was 
extracted with CHCI3 (three times). The combmed organic layer was dried over MgS04, 
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filtered, concentrated, and purified by flash chromatography (NH-silica gel, 33% EtOAc in 
hexane) to give 7V^-[l-(4-bronio-2-trifluoromethoxy-benzenesulfonyl)-^^ 
JV*,^-<iimethyl'^xunazoline-2,4-dianiiiie (339 mg, 43%) as a pale yellow solid. 
ESI MS m/e 596, M + Na*; *H NMR (300 MHz, CDCI3) 5 7.87 (d, J= 82 Hz, 1 H), 7.81 
(dd, J= 8.3, 1.0 Hz, 1 H), 736-7.61 (m, 4 H), 7.04 (ddd, 7= 8,3, 6.8, 1.4 Hz, 1 H), 4.77 (d, 
J= 7.8 Hz, 1 H), 3.97-4.14 (m, 1 H), 3.68-3.86 (m, 2 H), 3.25 (s, 6 H), 2.87-3.01 (m, 2 H), 
2.10-223 (m, 2 H), 1.51-1.70 (m, 2 H). 

ElxampleS 




/!ran5-4-Bromo-iV-[4-(4-dimethylamino-qiimazoM 
trifluoromethoxy-'beiizenesiilfonaiiiide 

Step A: Synthesis of £ran5-(4-amino-cyGlohexyl)-carbamic add tert-hntyl ester. 

To a solution of /rans-cyclohexane-l,4-diainine (15.0 g, 131 nunol) in 1,4-dioxane 
(85 mL) was added (Boc)20 (3.61 g, 16.5 mmol) dropwise over 4 hr. The mixture was 
stirred at ambient temperature for 19 hr and concentrated. To the residue was added HJO 
and the insoluble material was removed by filtration. Tbe filtrate was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgSO^, filtered, 
concentrated to give ^rans-(4-atiuno-cyclohex^)-carbamic acid fer^-butyl ester (3.15 g, 
1 1% based on diamine, 89% based on (Boc)20 ) as a vMt& solid, 
ESI MS m/e 215, M + H^ ; 'H NMR (300 MHz, CDCI3) 5 4.43 (brs, 1 H), 336 (hrs, 1 H), 
2.57-2.70 (m, 1 H), 1.78-2.04 (m, 4 H), 1.44 (s, 9 H), 1.05-1.38 (m, 4 H). 

Step B: Synthesis of />-aii5-[4-(4-dimethylamino-quinazolin-2-yiamino)-cyclohexyIl- 
carbamic acid tert-butyl ester. 

Using the procedure for the step G of example 1, the title compoimd was obtained. 
ESI MS m/e 408, M + Na* ; NMR (300 MHz, CDCI3) 5 7.80 (d , J= 8.2 Hz, 1 H), 7.39- 
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7.52 (m. 2 H). 7.02 (ddd, 1 H. J» 8.3. 6.3, 1.9 Hz, 1 H), 4.68-4.78 (m, 1 K), 4.43 (brs, 1 
H). 3.89 (brs. 1 H). 3.46 (brs. 1 H). 325 (s, 6 E), 2.15-2.24 (m. 2 H). 1.97-2.10 (m, 2 H), 
1.45 (s, 9 H), 1.21-1.35 (m, 4 H). 

Step C: Synthesis of fr««5.4-bromo-JV-I4-(4^iimethyIammo-quinazolm-2-yto 
qrdohe3grll-2-trifluoromeflioxy-b«DB«nesulfoMmidc. 

To a solution of frfln5-[4-(4^ethyIainino-quinazolm-2-ylammo)-cycto^ 
carbamic acid tert-butyl ester (500 mg. 1-30 mmol) in EtOAc (5 mL) was added 4 M 
hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient temperature for 1 
br and concentrated to give a white soKd. To a suspension of the above soUd m CH^Cl^ 0 
mL) was added diisopropylethylamine (905 pL, 520 mmol). TTie mixture was cooled to 4 
"C and a solution of 4-bromo-2-trifluoromethoxy-benzetiesul&nyl chloride (462 mg, U6 
mmol) m CH^Cl^ (2 mL) was added below 5 "C. the reaction mixture was stirred at 4 'C 
for 1.5 hr. To the reaction mixture was added a solution of 4-biomo-2-trifluoromethoxy- 
benzenesulfonyl chloride (88 mg, 0.26 mmol) in CH,C1, (0.5 mL) and the mixture was 
stirred at 4 °C for 1 hr. To the reaction mixture was added diisopropylethylamme (230 jiL, 
132 mmol) and the mixture was stirred at 4 "C for 1.5 hr. The reaction was quenched with 
saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). 
Hie combmed organic layer was dried over MgSO^, filtered, concentrated, and purified by 
flash chromatography (NH-siUca gel, 50% EtOAc in hexane) to give iran5-4-bromo-iV-[4- 
(4-dime1faylammo-qumazolin-2-ylamino)-cyclohexyl]-2-trifluorome11ioxy- 

benzenesulfonamid (339 mg, 44%) as a white solid. 

ESI MS m/e 588, U + it; ^HNMR (300 MHz, CDCI3) 5 7.92 (d , J= 8.9 Hz, 1 H), 7.80 
(dd , J= 8.3, 0.7 Hz. 1 H), 7.37-7.59 (m, 4 H). 6.99-7.06 (m, 1 H), 4.64^.75 (m. 1 H). 
3.78-3.94 (m, 1 H), 3.17-3.30 (m, 7 H), 2.09-220 (m, 2 H), 1.85-1.97 (m, 2 H). 1.12-1.47 
(m,4H). 
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Example 6 




^aii5^4-BromorAr-[4-(4-dimethylammoHii^ 
trifluoromefboxy-beiizenesulfonamide 

Step A: Synthesis of i!raii5-(4-aininoHycIohexylmethyO-€arbaim acid ^er^-batyl ester. 

To a suspension of /ra^5-[4•^^er^bu^oxyca^bonylamino-methyl)-cycloIlexyl]- 
carbamic acid benzyl ester (4,00 g, ILO mmol) in MeOH (40 mL) was added 5% Pd/C 
(400 mg). The mixture was stirred at ambient temperature under hydrogen atmosphere for 
1 hr, filtered through a pad of celite, and concentrated to give a vviiite solid. A suspension 
of the above solid in hexane (15 mL) was stiired at ambient temperature for 30 min. The 
solid was collected by filtration, washed with hexane, dried under reduced pressure to give 
fr£zw-(4-aniino-cyclohe3qrlmethyl)-carbaimc acid /erf-butyl ester (2.52 g, 100%) as a white 
solid, 

ESI MS m/e 229, M + iT ; NMR (300 MHz, CDCI3) 8 4.56-4,88 (m, 1 H), 3,00 (t, J= 
6.5 Hz, 2 H), 2.54-2.65 (m, 1 H), 1,70-1,94 (m, 4 H), 1.44 (s, 9 H), 1.18-1.50 (m, 1 H), 
0.92-1.15 (m, 4 H). 

Step B: Synthesis of lraiz5-[4-(4-dimefliylaiiimo-qiunazoIm^ 
qrclohexyImetibiyl]-carbainic acid terf-hntyl ester. 

Using the procedure for the step O of example 1 , the title compound was obtained. 
ESI MS m/e 422, M + Na"- ; NMR (300 MHz, CDCI3) 7.81 (d, J= 7.9 Hz, 1 H), 7 J8- 
7.52 (m, 2 H) , 6,96-7.07 (m, 1 H), 4.55A84 (m, 2 H), 3.75-3.97 (ni, 1 H), 3.26 (s, 6 H), 
3.01 (t, 6.4 Hz, 2 H), 2.15-2.30 (m, 2 H). 1.75-1.88 (m, 2 H), 1.45 (s, 9 H), 1.35-1,54 
(in,lH),1.00-L30(m,4H). 

Step C: Synthesis of lraizs-4-bromo-iV-[4-(4-dimethyIamino-qiiinazolin-2-ylain^ 
circlohexylmethyl]-2-tri£Iuoromethoxy-benzenesulfonanude. 
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To a suspension of /raw-[4-(4-dime1tylanaino-quinazoIm-2-ylanuno)- 
cyc]ohexylmethyI]-carbamic acid tert-hvtyl ester (500 mg, 1.25 mmol) in EtOAc (5 mL) 
was added 4 M hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated to give a white soUd. To a suspension of &e above 
soKd in CHjCl^ (7 mL) was added diisopropylethylamine (905 pL, 5.20 mmol). The 
mixture was cooled to 4 »C and a solution of 4-bromo.2.trifluorome1hoxy-benzenesulfQnyl 
chloride (446 mg, Ul mmol) in CH^aj (2 mL) was added below 5 »C. Ihe reaction 
mixture was stirred at 4 »C for 1 .5 hr. To the reaction mixture was added a solution of 4- 
hromo-2-trifInoromelhoxy-ben2enesuIfonyl chloride (85mg, 0.25 mmol) in CHjClj (0.5 
mL) and the mixture was stirred at 4 "C for I hr. To &e reaction mixture was added 
diisopropylethylamine (220 |iL, 1.26 mmol) and the mixture was stirred at 4 »C for 1 hr. 
The reaction was quenched with saturated aqueous NaHCOj. The aqueous layer was 
extracted wiflx CHCI3 (Aree times). The combined organic layer was dried over MgSO^, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 50% EtOAc in 
hexane) to give fra«s-4-brDmo-JV'-[4-(4-dimethylamino-quinazolin-2-yIamino> 
cyclohexyhneaiyl]-2-trifluoromethoxy-benzenesulfonamide (624 mg, 83%) as a pale 
yellow solid. 

ESI MS m/e 602, M + IT ; NMR (300 MHz, CDCI3) 5 7.89 (d, 8.9 Hz, 1 H), 7.80 (d, 
J= 8.5 Hz, 1 H), 739-7.60 (m, 4 H) , 7.04 (ddd. /= 8.2, 6.8, 1.6 Hz, 1 H), 3.71-3.92 (m, 1 
H), 3.30 (s, 6 H), 2.85 (d, J= 6.5 Hz, 2 H), 2.10-2.22 (m, 2 H^, 1.70-1.86 (m, 2 H), 1.37- 
1.53 (m, 1 H), 0.98-1.32 (m, 4 H). 

Example 7 



O O O^F 



iV*-[l-(4-Bromo-2-triflaorom^eaosy-bcnzenes0lfonyl)-piperidin-4-yI^^ 
djm^yI-qiiinazoliiie<2,4-diainiiie 
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Step A: Synthesis of 4-a0iinomethyl-piperidin&-l-carboxyIic acid /ert-butyl ester. 

To a solution of C-piperidin-4-yl-methylamine (15.0 g, 131 mmol) in toluene (165 
mL) was added benzaldehyde (13.9 g, 131 mmol) and tbe mixture was stirred at reflux 
with a Dean-Stark trap under atmosphere for 3 hr, and cooled on an ice-balk To the 
reaction mixture was added (Boc)20 (3L5 g, 144 mmol) dropwise over 15 mm The 
mixture was stirred at ambient temperature for 2.S days, and concentrated To the residue 
was added 1 M aqueous KHSO4 and tiie mixture was stirred at ambient temperature for 7 
hr, the aqueous layer was washed witii E^O (twice), alkalized with sodium hydroxide, and 
extracted with CHCI3 (five times). The combined organic layer was dried over MgS04, 
filtered, concentrated. The precipitate was suspended in hexane (10 mL) and the 
suspension was stiired at ambient ten^^ture for 10 min. The solid was collected by 
filtration and dried under reduced pressure to give 4-aminometfayl-piperidine-l-carboxylic 
acid ter/-butyi ester (25-8 g, 92%) as a white solid. 

ESI MS m/e 215, M + IT ; NMR (300 MHz, CDCI3) 5 3.85-4^2 (m, 2 H), 2.90 (d, y = 
6.8 Hz, 2 H), 2,50-2.80 (m, 2 H), 1.70-2.02 (m, 3 H), 1.45 (s, 9 H), 1.10-1.28 (m, 2 H). 

Step B: Synthesis of 4-[(4-dimethylamino-quinazolin-2-ylamiQo)-methyII- 
piperidine-l-carboxylic acid teri-hutyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 386, M -MT ; NMR (300 MHz, CDCI3) 5 7.81 (d, J- 8,4 Hz, 1 H), 7.41- 
7.53 (m, 2 H), 6.99-7.06 (m, 1 H), 5.16 (brs, 1 H), 4.00-4.20 (m, 2 H), 3.41 (t, 7- 6.1 Hz, 
2 H), 326 (s, 6 H), 2.60-2.77 (m, 2 H), 1.67-1.84 (m, 3 H), 1.45 (s, 9 H), 1.11-L28 (m, 2 
H). 

Step C: Synthesis of i\^-[l-(4-bromo-2-trijauoromethoxy-benzenesiilfony0- 
piperidin-4-ylmetihyI]-iVVV^-dimethyl-quinazoIine-2,^^ 

To a suspension of 4-[(4-dimethylamino-quinazolin-2-yIaiim 
piperidine-1-carboxyIic acid terf-butyl ester (500 mg, 1.30 mmol) in EtOAc (5 mL) was 
added 4 M hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient 
t^perature for 1 br and concentrated to give a A^^iite solid. To a suspension of the above 
solid in CH2CI2 (5 mL) was added diisopiopylethylamine (480 pL, 2.76 mmol). The 
mixtuEe was cooled to 4 °C and a solution of 4-bromo-2-trifIuorometfaoxy-benzenesulfonyl 

chloride (462 mg, 1.36 mmol) in CHjClj (2 mL) was added below 5 The reaction 
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mixture was stirred at 4 "C for 3 ht The reaction was quenched with saturated aqueous 
NaHCOj. The aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgSO^ filtered, concentrate4 and purified by flash 
chromatography (NH-silica gel, 14% to 20% EtOAc in hexane) to give iV*-[l-(4-bromo-2- 
trifluQ^omealoxy-benzenesulfonyl)-piperidin■4-yhnethyl]-M^'■<^ 
diamine (420 mg, 55%) as a yellow solid. 

ESI MS m/e 588, M + IT; »H NMR (300 MHz, CDCI3) 5 7.85 (d, J= 8.9 Hz, I H), 7.81 
(dd, /= 8.7, 0.9 Hz, 1 H). 7.40-7.56 (m. 4 H). 7.04 (ddd, 8.2, 6.7, 1.6 Hz, 1 H), 5.10- 
5.46 (brs, 1 H). 3.85 (d, J= 12.4 Hz, 2 H), 3.40 (t, 6.4 Hz, 2 H), 3.27 (s, 6 H), 2.56- 
2.67 (m, 2 H), 1.64-1.91 (m, 3 H), 1.23-1.43 (m, 2 H). 



Examples 




4-BFomo-iV-[l-(4-dime(]iylamino-quinazolin-2-yO-piperidin-4-ylmetii^]-2- 
trifluoromethoxy-benzenesalfoiiamide 



Step A: Synthesis of 4-(beiia7loxycarboi^lamino-metityI)-piperidine-l-carboxyIic 
acid tert-hultyX ester. 

To a solution of 4-aminomethyi-pipmdine-l-carboxylic add text-butyl ester (7.00 

g, 32.7 mmol) in CaHClj (70 mL) was added trielhylamine (3.64 g, 36.0 mmol). The 

resulting sohition was cooled to 4 "C and ZQ (6.13 g, 35.9 mmol) was added below 8 "C 

over 15 min. The reaction mixture was stirred at ambient temperature for 18 hr, and poured 

into saturated aqueous NaHCOj. The aqueous layer was extracted wilh CHCI3 (three 

times), dried over MgS04, filtered, concMtfrate4 and purified by flash chromatography 

(alica gel, 33% to 50% EtOAc m hexane) to give 4-(bar234oxycarbonylamuio-methyI)- 

piperidins-l-carboxylic acid tert-bulyl ester (10.7 g, 94%) as a colorless oil. 

ESI MS m/e 371, M +Na*; »H NMR (300 MHz, CDCI3) 6 7.26-7.37 (m, 5 H), 5.09 (s, 2 

H), 4.84-5.01 (m, 1 H), 3.95-422 (m, 2 H), 2.98-3.16 (m, 2 H), 2.66 (t, /= 12.4 Hz, 2 H), 
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1.58-1.72 (m, 3 H), 1.45 (s, 9 H), 0.98-1.18 (m, 2 H), 

Step B: Synthesis of piperidm-4-ylinethyl-carbaiiiic add benzyl ester 
hydrochloride. 

A solution of 4-(benzyloxycarbonylamino-methyl)-piperidine-ls»A acid 
tert'hatyl ester (10.2 g, 29.3 mmol) in EtOAc (100 mL) was cooled on an ice-bath and 4 
M hydrogen chloride in EtOAc (100 mL) was added The mixture was stiixed at ambient 
temperature for 1 hr and concentrated Ihe residue was suspended in hexane (30 mL) and 
the mixture was stirred at ambient temperature for 30 min. The solid was collected by 
filtration, washed wilh hexane, and dried under reduced pressure to give piperidin-4- 
yhne&yl-caxbamic acid benzyl ester hydrochloride (7.24 g, 87%) as a white solid. 
ESI MS m/e 271, M (jfree) + Na* ; NMR (300 MHz, DMSOd^) 5 9.10 (brs, 2 H), 7.20- 
7.50 (m, 6 H), 5.02 (s, 2 H), 3.15-3.28 (m, 2 H), 2.68-3.02 (m, 4 H), 1.56-1.82 (m, 3 H), 
1.20-1.52 (m, 2 H). 

Step C: Synthesis of [l-(4-dimethylamino-quinazoIin-2-yI)-piperidin-4-yhnethyI]- 
carbamic acid benzyl esten 

Using the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 420, M + HT ; NMR (300 MHz, CDCI3) 5 7.78 (d, 7 - 8.2 Hz, 1 H), 7.21- 
7.49 (m, 7 H), 6.95-7.04 (m, 1 H), 5.06-5.17 (m, 2 H), 4.83-4.98 (m, 3 H), 3.24 (s, 6 H), 
3.00-3.16 (m, 2 H), 2.77-2.91 (m, 2 H), 1.58-1.97 (m, 3 H), 1.12-1,33 (m, 2 H). 

Step D: Synthesis of 4>bromor2V-[l-(4-d]methylanuno-qumazolin-2"yI>-piperi^ 
ylmethyl]-2-trifIuorometho37-benzenesiilfonamide. 

Using the procedure for Ihe step D of example 3, the title confound was obtained. 
ESI MS m/e 588, M + IT ; 'KmdR (300 MHz, CDCI3) 5 7.87 (d, J= 8.7 Hz, 1 H), 7.78 (d, 
J= 8.2 Hz, 1 H), 7,44.7.59 (m, 4 H), 6.97-7.06 (m, 1 H), 4.94-5.04 (m, 1 H), 4.89 (d, 
13.2 Hz, 2 H), 3.25 (s, 6 H), 2.75-2.88 (m, 4 H), 1.64-1.82 (m, 3 H), 1.05-1.28 (m, 2 H). 
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c£j-4-BromoTAr-{4-(4-dimcftyIammo-qmnazolu^^ 
triflnorometito^-benzenesulfonainide 

Stqj A: Synthesis of cu-(4-beii2yloxycarbonylaini]io-QrcIoheayI)-carbamic acid 
ben^l ester. 

To a suspensioa of cw-cyclohexane-l,4-<iicarboxylic add (25.0 g, 145 mmol) in 
benzene (125 mL) were added phosphorazidic acid diphenyl ester (81.9 g, 298 mmol) and 
ttiethylamine (30.1 g, 297 mmol). The reaction mixture was stirred at reflux for 2.5 hr 
(Caution! Vigorous exothermic reaction). Benzyl alcohol (32.2 g, 298 mmol) was 
added and the mixture was stirred at reflux for 24 hr. The reaction mixture was 
concentrated and the residue was dissolved in EtOAc and HjO. The organic layer was 
separated and the aqueous layer was extracted with EtOAc (twice). The combined 
organic layer was washed with 1 M aqueous iCHS04, saturated aqueous NaHCOs. and 
brine, dried over MgS04, filtered, concentrated, and purified by flash chromatography 
(silica gel, 33% EtOAc in hexane) to give cw-(4-benzyloxycarbonyiamino-cyclohexyI> 
carbamic acid benzyl ester (52.0 g, 94%) as a colorless oil. 

ESI MS m/e 405, M + Na^ ^HNMR (300 MHz, CDCI3) 8 7.15-7.40 (m, 10 H), 5.07 (s, 4 
H), 4.70-5.00 (m, 2 H), 3.52-3.80 (m, 2 H). 1.60-1.80 (m, 4 H), 1.45-1.60 (m. 4 H). 

Step B: Synthesis of c£r-(4-a]nino-qrcIohexyO-carbamic add teif-butjl ester. 

To a solution of ctr-(4-ben;qdoxycarbonylamino-cyclohexyl>carbainic add benzyl 
ester (91.7 g, 240 mmol) in MeOH (460 mL) was added 5% Pd/C (9.17 g). The reaction 
mixture was stirred at ambient temperature under hydrogen atmosphere for 2.5 days, 
filtered through a pad of celite, and concentrated to give a diamine as a colorless oil. To a 
solution of the diamine in MeOH (550 mL) was added a solution of (Boc)^© (6.59 g, 30.2 
mmol) in MeOH (80 mL) dropwise over 4 hr. The reaction mixture was stirred at 
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ambient temperature for 1.5 days and concentrated. After dissolution with HjO, the 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, and concentrated to give riy-(4-amino-cyclohexyl)-carbamic 
acid reit-butyl ester (7.78 g, 15%, crude) as a colorless oil. The aqueous layer was 
concentrated and the residue was dissolved in MeOH, dried over MgS04, filtered, and 
concentrated to give a recovered diamine (32.9 g) as a colorless ofl. To a solution of the 
recovered diamine (32.9 g, 288 nmiol) in MeOH (660 mL) was added a solution of 
(800)^0 (6.29 g, 28.8 mmol) in MeOH (80 mL) dropwise over 5 hr. The reaction 
mixture was stirred at ambient temperature for 10 hr and concentrated. After dissolution 
with H2O, the aqueous layer was retracted with CHCI3 (three times). The combined 
organic lay^ was dried over MgS04» filtered, and concentrated to give c£r*(4-amino* 
cyclohexyl)-carbamic add /erf-butyl ester (8.16 g, 16%, crude) as a colorless oil. The 
aqueous layer was concentrated and the residue was dissolved in MeOH, dried ov^ 
MgS04, filtered, and concentrated to give a recovered diamine (23.1 g) as a colorless oU. 
To a solution of the recovered diamine (23.1 g, 202 mmol) in MeOH (462 mL) was added 
a solution of (Boc)20 (4.42 g, 20.3 mmol) in MeOH (56 mL) dropwise over 4 hr. The 
reaction mixture was stirred at ambient temperature for 3.5 days and concentrated After 
dissolution with HjO, the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, and concentrated to give c£y-(4- 
amino-cyclohexyl)-carbamic acid tert-hutyl ester (5.01 g, 10% based on startiag material) 
as a colorless oU. The aqueous layer was concentrated and the residue was dissolved in 
MeOH, dried over MgS04, filtered, and concentrated to give a recovered diamine (16.0 g) 
as a colorless oil. To a solution of the recovered diamine (16.0 g, 140 nunol) in MeOH 
(320 mL) was added a solution of (800)30 (3.06 g, 14.0 mmol) in MeOH (40 mL) 
dropwise over 4 hr. The reaction mixture was stirred at ambient temperature for 13 hr 
and concentrated After dissolution with HjO, the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, and 
concentrated to give Ctf-(4-ainiiio-cyclohexyl)-carbamic acid ferf-butyl ester (3.53 g, 7% 
based on the starting material) as a colorless oil. The aqueous layer was concentrated and 
the residue was dissolved in MeOH, dried over MgS04, filtered, and concentrated to give a 
recovered diamine (11.1 g) as a colorless oil. 

ESI MS m/e 215, M + H" ; 'H NMR (300 MHz, CDCI3) 5 4.30-4.82 (m, 1 H), 3.50-3.80 (m, 
1 H), 2.78-2.95 (m, 1 H), L44 (s, 9H), UO-1.80 (m, 8 H). 
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Step C: Synthesis of c^y-^*-(4-am^no<ycIohexyI)r^^A/'■4mcthy^-q^ri^^ 
diamine. 

A mixture of (2<moro-quinazoIm-4-yl)^etfayl-amme obtained in step B of 
example 1 (3.00 g, 14.4 mmol) and cfe-<4<imino-cycloliexyl)-carbamic add ^erf-butyl 
ester (3.72 g, 17.4 mmol) in 2-propanol (10 mL) was stirred at reflux for 5.5 days, poured 
into saturated aqueous NaHCOa, and the aqueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04. filtered, concentrated, and 
purified by flash chromatography (NH-silica, 20% EtOAc in hexane) to give cis.[4^4- 
dimethylamino-quina2olin-2-ylamino><yclohexyl]-«iibamic acid tertAsatyl ester 
including solvent (5.44 g) as a colorless dL To a solution of the above material (5.44 g) in 
EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (50 mL). The reaction 
mixture was stirred at ambient temperature for 2 hr, and concentrated. Tie residue was 
alkalized with saturated aqueous NaHCOj, and die precipitate was coUected by filtration to 
give cis-A*<4-ammo-cyclohexyO-iV*JV*-<iunethyl-^^ (2.26 g, 55%) 

as a white soUd. The aqueous layer was extracted CHCI3 (three times). The combined 
organic layer was dried over MgS04, filtered, and concentrated to give c/j-JV^-(4-amino- 
cyclohexyl)rAr.i\r-dimethyl-<iuina2X)line-2,4-diamine (687 mg, 17%) as a white solid. 
ESI MS m/e 285, WT ; 'HNMR (300 MHz, DMSO-d«) 6 7.86 (d, J= 7.5 Hz, 1 H), 7.47 (t. 
J= 8.3 Hz, 1 H), 729 (d, J= 8.3 Hz, 1 H), 7.01 (t, J= 7.6 Hz, 1 H), 6.56 (d, /= 7.5 Hz. 1 
H), 3.83-4.06 (m, 1 H), 3.38-3.52 (m, 1 H), 320 (s, 6 H), 1.22-1.82 (m, 8 H). 

Step D: Synthesis of c£s-4-bromo-A^(4-(4-dimethylamino-q«inazolin-2-ylamino)- 
cyclohe3yl]-2-trlfluoromeflioxy-benzenesulfonanude. 

To a suspension of cis-i\(^-(4-anlino-cyclohexyl)-^^,iV^-dimethyl-quinazolin&-2,4- 
diamine (680 mg, 2.38 mmol) in CH^Clj (7 mL) was added diisopropylethylamine (620 jiL, 
3.56 mmol). The mixture was cooled on an ice-bath and a solution of 4-bromo-2- 
tr ifluoromethoxy-benzenesulfonyl chloride (849 mg, 2.50 mmol) m CHjClj (3 mL) was 
added dropwise. The reaction mixture was stirred on an ice-bath for 6.5 hr. The reaction 
was quenched with saturated aqueous NaHCOj. The aqueous layer was extracted with 
CHClj (three times). The combmed organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-sifica gel, 33% EtOAc in hexane) 

to give cis■4-bromo-^'-[4-(4-dimefhylamino-quinazolin-2-3damino)-cyclohe3^^^ 
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trifluoromefhoxy-benzenesulfonamide (782 mg, 56%) as a pale yellow solid 
ESI MS m/e 588, Ivf ;'HNMR (300 MHz, CDCI3) 6 7.92 (d, /= 8.9 Hz, 1 H), 7.81 (dd, / 
= 8.3, 1.2 Hz, 1 H), 7.41-7.58 (m, 4 H), 7.04 (ddd, 7= 8.3, 6.6, 1.6 Hz, 1 H), 4.00-4.12 (xn, 
1 H), 3.36-3.45 (m, 1 H), 3.31 (s, 6 H), 1.54-1.84 (m, 8 H). 

Example 10 



^an^iV-{4-[(4-Dimethylaiiiino-quinazolm-2- 
metfaanesulfonainide 

Step A: Synthesis of /ran5-iV-{4-[(4-dimethylaiiimo-qumazolm-2-yIai^ 
cyclohexylmethyl}- methane sulfonamide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 392, M + H" ; ^H NMR (300 MHz, CDCI3) 6 7.81 (d, J= 7.8 Hz. I H), 7.38- 
7.53 (m, 2 H), 7.02 (ddd, 7= 83, 6.6, 1.6 Hz, 1 H), 5.07 (brs, 1 H), 4.61 (brs, 1 H), 336 (t, 
J= 6.2 Hz, 2 H), 3.27 (s, 6 H), 2.94 (s, 3 H), 2.91-3.01 (m, 2 H), 1.76-1.98 (m, 4 H), 137- 
1.64 (m, 2 H), 0.85-1.12 (m, 4 H). 

Example 11 



/ran5-iV-{4-[(4-dimethyIamino-quinazolin-2-ylamino)-methyl]-^ 
triiIuorometho]^-benzamide 





0 



Step A: Synthesis of i;rait^-iV-{4-[(4-dimethylamino-quinazoIin-2-yIamino)-metfayI]- 
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cycIohexylmethyl}-2-trifluoromethoxy-ben2amide. 

To a suspension of /rafts-{4-[(4-dimethylainino-quinazoIm-2-ylaiiuno)- 
methyl]cyclohexylmethyl}-carbamic acid terf-butyl ester obtained in step G of example 1 
(800 mg, 1.93 mmol) in EtOAc (10 mL) was added 4 M itydrogen chloride in EtOAc (10 
mL). The mixture was stirred at ambient temperature for 60 min and concentrated to give a 
white solid. To a suspension of the solid in CH^da (10 mL) was added 
diisopropylethylamine (706 nL, 4.05 mmol). The mixture was cooled at 4 "C and a 
solution of 2-(trifluorome1hoxy)ben2oyl chloride (455 mg, 2.03 mmol) in COfil^ (4 mL) 
was added below 5 "C. The reaction mfartuie was stirred at 4 'C for 90 min. The reaction 
was quenched with saturated aqueous NaHCOj. The aqueous layer was extracted with 
CHClj (three times). Hie combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-siHca gel, 33% EtOAc in hexane) 
to give fr«»w-iH4-[(4-dimeth3damino-qmnazolin-2.yl^ 
2-trifluorome&ojc5r-benzamide (772 mg, 80%) as a pale yellow solid. 
ESI MS m/e 502. M + IT ; »H NMR (300 MHz, CDCy 5 7.90 (dd, J = 7.4, 1.6, Hz, 
1 H), 7.81 (d, 8.1 Hz, 1 H), 7.33-7.55 (m, 4 H), 7.29 (d. J= 8.8, Hz. 1 H). 6.96-7.08 (m, 
1 H), 6.55 (brs. 1 H). 4.97 (brs, I H), 3.28-3.43 (m, 4 H), 326 (s, 6 H), 1.76-2.10 (m, 4 
1.44-1.72 (m, 2 H), 0.90-1.21 (m, 4 H). 

Example 12 



I 



o"o 



<raiu-Batane-l.«ulfoiuc acid {4-[(4-dimethykmmo^iiuiiazolm-2-yIamlno)- 
meth3i]-cyclohexylmefliyI}-amide 

Step A: Synthesis of fra«s-bntane-l-snlfonic acid {4-((4-dimethyIamino-quinazoIia-2- 
ylamiiio)-methyq-c|rdohecKylmettiyI}-amide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 434, M + IT ; NMR (300 MHz, CDCy 5 7.8 1 (d, 7 = 8.2 Hz. 1 H), 7.35- 
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7,54 (m, 2 H), 6.97-7.07 (m, 1 H), 4.41 (t, /= 6.1 Hz, 1 H), 3.36 (t, J= 6.1 Hz, 2 H), 3.27 
(s, 6 H), 2.89-3.05 (m, 4 H), 1.71-1.97 (m,, 6 H), 1.37-1.65 (m, 4 H), 0.82-1.12 (m, 7 H). 

Example 13 




i:ran5r-4-Bn)mo-iV-{4-[(4-dimethylammo-^ 
Gyclohexylmethyl}-2-trifluorometho3y*beiizaim 

Step A: Synthesis of 4-bromo-2-trifluoromethoxy-benzaldehyde. 

A solution of 4-bromo-l-iodo-2-trifluoromethoxy-beBzeiie (1.00 g, 2.72 mmol) in 
THF (15 mL) was cooled to -78 ^C, and 2.66 M BuLi in hexane (2.05 mL, 5.44 mmol) 
was added dropwise. The reaction mixture was stirred at -78 °C for 1.5 h, aad JV- 
formybnoipholine (0.57 mL, 5.63 mmol) was added. The reaction mixture was stirred at - 
78 °C for 15 min and at ambient temperature for 80 min. The reaction was quenched with 
0.25 M aqueous citric acid (10 mL), and the resulting mixture was extracted with EtOAc 
(three times)- The combined organic layer was dried over MgSO^, filtered, concentrated, 
and purified by flash chromatography (silica gel, 2% to 5% EtOAc in hexane) to give 4- 
bromo-2-trifluoromethoxy-benzaldehyde (560 mg, 77%) as a pale brown solid. 
CI MS m/e 269, M + IT ; NMR (300 MHz, CDCy S 10.33 (s, 1 H), 7.85 (d, 8. 1 Hz, 
IH), 7.50-7.67 (m, 2 H). 

Srep B: Synthesis of 4-bromo-2-trifluorometho3y-beiizoic acid. 

A solution of 4-bromo-2-trifluoromethD3(y--benzaldehyde (550 mg, 2.04 mmol) in 
1,4-dioxane (27 mL) and HjO (9 mL) was cooled at 4 "C. To the solution were added 
amidosulfiuic acid (296 mg, 3.05 mmol) and sodium dihydrogen phosphate dihydrate (1.4 
g, 8.98 mmol). The mixture was stirred at 4°C for 15 min. To the reaction mixture was 
added a solution of sodium chlorite (238 mg, 2.63 mmol) in HjO (1.5 mL) and stirred at 4 
""C for 15 mm To the reaction mixture was added NajCOa (304 mg, 2.41 nunol) and stirred 
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at 4 °C for 15 min. The mixture was acidified with conc-HCl (pH = 1), and the aqueous 
layer was extracted with CHCI3 (three tunes). The combined organic layer was dried over 
MgSO^, filtered, concentrated, and purified by flash chromatogr25)hy (silica gel, 1% 
MeOH in CHCI3) to give 4.bromo-2-trifluoromethoxy-benzoic acid (471 mg, 81%) as a 
^te solid 

ESI MS m/e 284, M'; NMR (300 MHz, CDCI3) 8 7.98 (d, J= 8.4 Hz, 1 H), 7.53-7,62 
(m,2H). 

Step C: Synthesis of /raii5-4-bFomo-iNr-{4-[(4-dimeayIammo-qumazoM^ 
methyI]-qrcIohe:qr]methyl}-2-trifluon>metfaoxy-beiiz^ 

To a solution of 4-bromo-2-trifluoromefhoxy-benzoic acid (454 mg, 1.59 mmol) in 
CH2CI2 (6 mL) were added DMF (1.5 jiL, 0.02 mmol) and SOCl2(158 pL, 2.17 mmol). 
The mixture was stirred at reflux for 1 hr and concentrated to give acid chloride as a pale 
yellow oil. To a suspension of ^ra?J5-{4-[(4-dimethylammoHiuinazolm-2-yIaiiiino)- 
methyl]cyclohexyhnethyl}-carbamic acid tert-hutyl ester obtained in step G of example 1 
(624 mg, IJl mmol) in EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (8 
mL). The mixture was stirred at ambient temperature for 40 min and concentrated to give a 
white solid. To a suspension of the solid in CH2CI2 (6 mL) was added 
diisopropylethylamine (552 ^iL, 3.17 mmol). The mixture was cooled at 4 and a 
solution of acid chloride in CH2CI2 (6 mL) was added below 5 °C. The reaction mixture 
was stirred at 4 °C for 2.5 hr. The reaction was quenched with saturated aqueous NaHCOj 
The aqueous layer was extracted with CHCI3 (three times). The combined organic layer 
was dried over MgS04, filtered, concentrated, and purified by flash chromatography (NH- 
silica gel, 33% EtOAc in hexane) to give fraw-4-bromo-iV"-{4-[(4-dimethylainino- 
quinazolin-2-ylamino)-metiiyl]-cyclohexyhnefhyl}-2-trifluorom^^ (309 
mg, 35%) as a pale yellow solid. 

ESI MS m/e 580, M + H*"; ^HNMR(300 MHz, CDCI3) 8 7.89 (d,y= 8.4 Hz, 1 H), 7.81 (d, 
J- 8.2 Hz, 1 H), 7.39-7.67 (m, 4 H), 7.02 (ddd, 8.2, 6.4, 1.9 Hz, 1 H), 6.53 (hrs, 1 H), 
4.99 (brs, 1 H), 337 (t, 7- 6.5 Hz, 2 H), 3.32 (t, 7= 6.3 Hz, 2 H), 3.27 (s, 6 H), 1.76-2.02 
(m,, 4 H), 1.48-1.67 (m, 2 H), 0.94-1.16 (m, 4 H). 
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0 o 

i^aii5TA^{4-[(4rDimetbyIammo-qiim 
trifluorometfaoigr-benzenesiilfonaim 

Step A: Synthesis of i>'a/t5riV-{4-[(4-dimethyIammo-quinazo^^ 
cyclohexylmethyl}-2-trifluoromethor^-bejDzenesulfonaiiud 

To a suspension of /ran5'-{4-[(4-dimethylamino-quinazolin-2-ylamino)- 
methyl]cyclohexyImethyl}-carbainic acid tertA>utyl ester obtained in step G of example 1 
(500 mg, 1.21 mmol) in EtOAc (8 mL) was added 4 M hydrogen chloride in EtOAc (7 
mL). The mixture was stirred at ambient temperature for 40 min and concentrated to give a 
white solid. To a suspension of the solid in CHjClj (7 mL) was added pyridine (215 jiL* 
2.66 mmol). The ndxture was cooled at 4 °C and a solution of 2-tn£luoromethoxy-< 
benzenesulfonyl chloride (331 mg, 1.27 mmol) in CH^Clj (2 naL) was added below 5 **C. 
ITie reaction mixture was sdcred at 4 for 2 hr. The reaction was quenched with saturated 
aqueous NaHCOj The aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 20% EtOAc in hexane) to give trans-N-{4-[{^ 
dimethylaminoHiuinazolin-2-ylaniino)-methyl]-cyclohexy 
benzenesulfonamide C231 mg, 36%) as a pale yellow solid. 

ESI MS m/e 538, M + IT ; NMR (300 MHz, CDCy 5 8.03 (dd, J= 8.0, L6 Hz, 1 H), 
7.81 (d, J= 8.2 Hz, 1 H), 7.57-7.66 (m, 1 H), 7.36-7.52 (m, 4 H), 7.02 (ddd, 8.3, 6.5, 
1.7 Hz, 1 H), 4.94 (brs, 1 H), 4.66 (brs, 1 H), 3.34 (t, J= 6.4 Hz, 2 H), 3.26 (s, 6 H), 2.78 (t, 
y= 6.2 Hz, 2 H), 1.68-2.01 (m, 4 H), 1.29-1.60 (m, 2 H), 0.79-1.07 (m, 4 H). 




273 



wo 03/028641 

Example 15 



PCT/DS02/31059 



/rai»r/V'-^4-[(4-Bromo-2-trfflaoromethozy-bai^Iaiiuno)4M 
A'^-^ediyl-^iimazoIme-2,4-diainine 

Step A: Synthesis i>ttrans-l^-(4'avaiaomethyl-<yclohex^ 
qiimazoIme-2^iamme. 

To a suspension of tretns-{4-[(4-dime±y]a]xam-qv^^ 
cyclohexylinethyI}-carbamic acid tert-butyl ester (20.1 g, 48.6 mmol) in EtOAc (200 mL) 
was added 4 M hydrogen chloride in EtOAc (200 mL). The mixture was stirred at ambieat 
tanperature for 90 min and concentrated to give a solid. The solid was alkalized with 
saturated aqueous NaHCOj (pH = 9), concentrated, and purified by flash chromatography 
(NH siUca gel, 33% MeOH in CHCI3) to give fraftr-A^-(4-aminomethyl- 
cyclohexyhnethyl>A^,iV^-dimethyl-quinazoline-2,4-diamine (14.7 g, 97%) as a white soHd. 
ESI MS m/e 314, M + IT ; »H NMR (300 MHz, CDCI3) 5 7.81 (d, J= 8.2 Hz, 1 H), 7.42- 
7.52 (m, 2 H), 7.01 (ddd, J= 8.2, 6.2, 0.9 Hz, 1 H), 4.95 (brs, 1 H), 3.36 (t, 6.3 Hz, 2 
H), 3.26 (s, 6 H), 2.52 (d, J= 6A Hz, 2 H), 1.75-1.96 (m, 5 H). 1.48-1.66 (m, 1 H), 0.82- 
1.40 (m, 6 H). 



StepB: Synthesis of <ran5-A'-{4-[(4-bromo-2-trifhioromediozy-ben2ylamino)- 
metfayII-<ydoheiyhnethyQ^^-dime«hyl-quinazoIine-2,4-ddamine. 

To a sohition of fra«y-i\^-(4-aminomethyI-cyclohe3cyhnethyl>.JV',JV'-dimethyl- 
quinazoline-2,4-diamine (500 mg, 1.59 mmol) in CHaClj (5 mL) were added 4-btomo-2- 
trifluoromethoxy-benzaldehyde obtained in step A of example 13 (428 mg, 1.59 mmol), 
acetic add (95 mg, 1.59 mmol), and NaBH(OAcX (505 mg, 238 mmol). The reaction 
mixture was stined at ambient tempearature for 4 hr. The reaction was quenched witti 
saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (Ihree times). 
The combined organic layer was dried over MgS04, filtered, coacentrated, and purified by 
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flash chromatography (NH-silica gel, 50% EtOAc in hexane) to give trans-l^'{4'[(4' 

bromo-24rifluoromethoxy-beiizylamino)-methyl]H^yclohe^ 

qaiinazoiine-2,4-diamine (783 mg, 89%) as a pale yellow solid. 

ESI MS m/e 566, M -I- IT ; NMR (300 MHz, CDCI3) 5 7.80 (d, J = 8.2 Hz, 1 H), 7.34- 
7.52 (m, 5 H), 7.01 (ddd, J= 8.3, 6.2, 2.0 Hz, 1 H), 5.00 (brs, 1 H), 3.77 (s, 2 H), 3.36 (t, J 
= 6.3 Hz, 2 H), 3.26 (s, 6 H), 2.43 (d, J= 6.7 Hz, 2 H), 1.76-1.95 (m„ 4 H), 134-1,65 (m, 
2 H), 0.83-1.12 (m, 4 H). 

Example 16 



lra/i5-4-Bromo-JV-{4-[(4-dimethyIa]mno-qamazoIin-2- 
<7clohejyImethyl}-JV-methyt2-frifluorometho37-benzea^ 

Step A: Synthesis of fraw5-4-bromo-iV-{4-[(4-dimethylamino-qainazolin-2-ylan^ 
methyl] H:ycIohesylmethyl}-iV-methyI-2-trifiaoromethoxy-ben^ 

To a solution of /ran.y-4-bromo-JV-{4-[(4-dimethylaiiiino-qiiinazoli^^ 
methyl]-cyclohexylmethyl}-2-trifluoromethoxy-benzenesulfon^ obtained in step H of 
example 1 (380 mg, 0.61 mmol) in DMF (2 mL) was added 60% sodium hydride in oil 
(24.6 mg, 0.61 mmol). The reaction mixture was stilted at ambient temperature for 80 trim 
The reaction mixture was cooled at 0 ''C and iodomethane (38.3 pL, 0.61 mmol) was 
added and stirred at ambient temperature for 3 Hr. The reaction was quenched with 
saturated aqueous NaHCOj. The aqueous layer was extracted with EtOAc (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 25% EtOAc m hexane, and silica gel, 5% MeOH in 
CHCI3) to give /rfl7iy-4-bromo-^-{4-[(4-dimethylairiino-quinazolin-2-ylaD^ 
cyclohexyhnethyl}-JV'-me1hyl-2-trifluorome1hoxy-ben2enesulfoE^ (268 mg, 69%) as a 
pale yellow soUi 



ESI MS m/e 630, M + H"; 'H NMR (300 MHz, CDCI3) 5 7.88 (d, J= 9.2 Hz, 1 H), 7.81 (d. 
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8.4 Hz, 1 H), 7.41-7.57 (m, 4 H), 7,03 (ddd, /= 8.4, 6.3, 1.8 Hz, 1 H), 3.37 (t, /= 6.2 
Hz, 2 H), 3.27 (s, 6 H), 2.97 (d, 7.5 Hz, 2H), 2.81 (s, 3H), 1.73-1.97 (m, 4H), 1.46-1 .66 
(m,2H), 0.83-1.12 (m,4H). 

Example 17 



l^aiE.^iV^-(4-{[(4-Bn>mo-2-triflaon> 
-methyI}-cyclohexyImethyI)-iVVV^-<li]nethyl-q^^ 

Step A: Synthesis of l!ra«5rrA?^-(4-{[(4-bromo-2-trifluoromethoxy-benzy]^-methyI- 
ammoI-methyI}-cy€lohexylmethyl)TZVVV^-dimethyl-qu^ 

To a solution of trans- iV'^-{4-[(4-bromo-2-trifluoromethoxy-beiizylanim 
-cyclohexylmetbyl}-iV^,JV^-dimetbyl-quinazolm obtained in step B of 

example 15 (290 mg, 0.52 mmol) in CH2CI2 (3 mL) were added 37% aqueous 
formaldehyde (42 mg, 0.52 mmol), acetic acid (31 mg, 0.52 mmol), and NaBH(OAc)3 
(165 mg, 0.78 mmol). The reaction mixture was stirred at ambient temperature for 19 hr. 
The reaction was quenched with saturated aqueous NaHCOj^ The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 25% EtO Ac in 
hexane) to give l>*aw-JV^-(4-{((4-bromo-2-trifluoromethoxy-ben2yl)-methyl-anuno]- 
methyl}-cyclohexylmethyl)-iV*:^-dimetfayl-quinaz (153 mg, 51%) as a 

pale yellow solid. 



ESI MS m/e 580, M + ; NMR (300 MHz, CDCI3) 5 7.81 (d, J= 7.6 Hz, 1 H), 7.34- 
7.53 (m, 5 H), 7.02 (ddd, /= 8.3, 6.2, 2.0 Hz, 1 H), 3.44 (s, 2 H), 3.36 (t, /= 6,3 Hz, 2 H), 
327 (s, 6 H), 2.14 (s, 3H), 2.11-2.18 (m, 2 H), 1.81-1.96 (m„ 4H), 1.36-1.66 (m, 2 H), 
0.73-1.13 (m, 4 H). 
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O 0 

trans- S-IHflaoromeflioxy-biphenyM-sulfoiuc add {4-[(4^methyIainmo-qiiinazoliii- 
2-yIainmo)-mefli3i]-cycIo]iex}imethyl}-amide 



Step A: Synthesis of trans- 3-trifIaoroinetfao^-biphenyI-4-sidfonic add {4-J(4- 
dimefliyIainin»-qiimazoIm-2-}iaiiiino>metiiyl]H7dohesy 

To a solution of /rans-4-bnmor2\r-{4-[(4-dimd]iylammo-qum^ 
me%l]H;ydohexytoethyl>-2-trffluorame1hoxy-benzenesuI^^ obtained in step H of 
example 1 (122 mg, 0.198 nunol) in toluene (2.7 noL) were added MeOH (0.9 mL), 2 M 
aqueous K^COj (0.9 mL), phenylboronic add (29.0 mg. 0.237 mmol), and 
tettakis(triphenylphosphine)paUadium (23.0 mg, 0.02 mmol). The reaction mixture was 
stirred at 130 °C for 10 hr. The mixture was poured into water, and the aqueous layer was 
extracted with CHClj (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 25% EtOAc m 
hexane and sifica gd, 9% MeOH in CHCI3) to give fraw-3-trifluoromethoxy-biphenyl-4- 
sulfonic acid {4-[(4-<limethylamino-quinazolin-2-ylamino)-methyl]Hqfclohex^ 
amide (77 mg, 0.125 mmol) as a white solid. 

ESI MS m/e 614, M + ir ; 'H NMR (200 MHz, CDCl,) 5 8.07 (d, J= 8.4 Hz, 1 H), 7.82 (d. 
J= 8.8 Hz, 1 H). 7.38-7.67 (m, 9 H), 7.03 (ddd, J= 8.4, 6.2, 2.2 Hz, 1 H), 5.11 (brs, 1 H), 
4.71 (brs. 1 H). 3.35 (t, 6.2 Hz, 2 H), 3.27 (s, 6 H), 2.73-2.90 (m, 2 H), 1.67-2.03 (m,, 4 
H), 1.30-1.64 (m, 2 H), 0.75-1.16 (m, 4H). 
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<hin^Octane-l-sulfonicacid{4-((4-dimetliylaiiimo-q^ 
cycIohexylmethyQ-amide 

Step A: Synthesis of ft-aiu-octane-l-sulfonic add{4-I(4-dimethyIaniino-quinazolm-2- 
ylamiiio>-inefliyl]-cgrclohe^ImettayI}-amide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 490, M + KT ; 'H NMR (300 MHz, CDCI3) 5 7.81 (d, /= 7.8 Hz. 1 H), 7.38- 
7.54 (m, 2 H), 7.02 (ddd, 7= 8.3, 6.6, 1.7 Hz, 1 H), 5.01 (brs, 1 H), 4.45 (1, /= 6.2 Hz, 1 
H), 3.36 (t, J= 6.2 Hz, 2 H), 3.26 (s, 6 H), 2.86-3.04 (m. 4 H), 1.70-1.96 (m. 6 H), 1.12- 
1.65 (m, 11 H), 0.76-1.11 (m, 8 H). 

Example 20 



0-5 

£ran5-Propane-2-sn]fomc acid {4-[(4-dimethylamino-qirinazolin-2-ylamino).mefhyl]- 
cydoheiyimethyI}-amide 

Step A: Synthesis ^ttram- propane.2-s«Ifomc add {4-[(4-dimethyiamino-quinazoIiu- 
2-3iamino)-me(iiyt]-cydohesylmethyl}-amide. 

To a suspension of frattr-iV^-(4-aminomethyl-cydohexyteiethyl)-A^,jV-dimethyI- 
quinazoline-2,4-diamine obtained in step A of example 15 (227 mg, 0.72 mmol) in CH2CI2 
(4 raL) was added diisopropylethylamine (263 \iL, 1.51 mmol). The mixture was cooled at 
4 'C and a solution of 2-propaaesulfonyl diloride (108 mg, 0.76 mmol) in CHjClj (1 mL) 
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was added below 5 X. The reaction tnixtuze was stirred at ambient temperature for 12 hr. 
The reaction was quenched with saturated aqueous NaHCOj The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 66% EtOAc in 
hexane) to give /rayty-propane-2-sulfonic acid {4-[(4-dimethylamino-quinazolin-2- 
ylamino)-methyI]-cyclohexyhnethyl}-aniide (135 mg, 45%) as a pale yellow solid. 
ESI MS m/e 420, M + IT ; NMR (300 MHz, CDCI3) 5 7.81 (d, 7.8 Hz, 1 H), 7.39- 
7.52 (m, 2 H), 7.02 (ddd, y = 8.3, 6.5, 1.7 Hz, 1 H), 5.02 (brs, 1 H), 4.22 (t, 7= 62 Hz, 1 
H), 3.36 (t, /= 6.2 Hz, 2 H), 327 (s, 6 H), 3.09-3.21 (m, 1 H), 2.97 (t, / - 6.5 Hz, 2 H), 
1.75-1.97 (m, 4 H), 139-1.64 (m, 2 H), 1.37 (d, J= 6.8 Hz, 6 H), 0.85-1.12 (m, 4 H). 

Example 21 




iV^-Il-(4-Bromo-2-trifluoromethoxy-benzenesulfonyl)-pyrn)Udin-3-yl]-^^ 
dimethyi-qiimazoUne-2,4-dLuiune 

Step A: Synthesis of l-(4-bromo-2-trifluoromethoxy-beiizenesaIfonyl)-pyrroIidm 
ylamine hydrochloride. 

To a solution of pyrrolidin-3-yl-carbamic acid /erf-butyl ester (LOO g, 5.37 mmol) 
in CH2CI2 (10 mL) was added diisopropylethylamme (1.96 mL, 5.92 mmol). The mixture 
was cooled at 0 ^^C and a solution of 4-bromo-2-trifluorometho3Q^-benzenesulfonyl chloride 
(2.01 g, 5.92 mmol) in CKf^k (10 mL) was added below 10 **C. The reaction mixture was 
stirred at 4 °C for 15 min, dissolved in CJHClj and saturated aqueous NaHCOj The two 
phases were separated, the aqueous layer was extracted with CHCI3 (twice). The combined 
organic layer was dried over MgS04, filtered, concentrated, and dried under reduced 
pressure to give a pale brown soUd. To a solution of the above solid m CHCI3 (50 mL) was 
added 4 M hydrogen chloride in EtOAc (50 xnL). The mixture was stined at ambient 
temperature for 1 hr, filtered, washed with EtOAc, and dried under reduced pressure to 
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give H4-bromo-2-trifluoromethoxy-benzeuesulfonyl)-^ hydrochloride 
(1.83 g, 80%) as a white solid. 

ESI MS m/e 388, NT ; NMR (300 MHz, DMSO-dg) 5 8.44 (brs, 3 H), 7.82-7.94 (m, 3 
H), 3.76-3.84 (m, 1 H), 3.42-3.58 (m, 2 H) , 3.23-3.40 (m, 2 H) , 2.10-2.23 (m, 1 H) , 1.88- 
2.02 (m, 1 H). 

StepB: Synthesis of A^-[l-(4-bromQ-2-trifluoromethoxy-be]rEenesuIfo^^^ 
3-yl]TAr'^-4imefliyI-qiimazoMe-2,4-diaiii^ 

Using the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 560, M + ET; NMR (300 MHz, CDCI3) 5 7.82-7.89 (m, 2 H), 7.40-7.75 (m, 
4 H), 7.08 (ddd, J= 8.3, 6.8, 1.5 Hz, 1 H), 4.83 (hrs, 1 H), 4.53-4.64 (m, 1 H), 3.75 (dd, J 
= 10.3, 5.8 Hz, 1 H), 3.48-3.64 (m, 2 H), 3.44 (dd, 10.3, 4.4 Hz, 1 H), 3.27 (s, 6 H), 
2.21-2.36 (m, I H), L86-2.00 (m, 1 H). 

Example 22 




m-4-Bromo-iV-{4-[(4-dlmethyIamino-qui]xazolin-2-ylamino)-methyQ 
cyclohexyhnethyl}-2-triflttoromethosy-benzenesuIfonamide 

Step A: Synthesis of c/y-[4-(/er/-butoji7carbonyIanimo-methyI)-cyciohexyl^ 

carbamic acid /^i^-butyl esten 

To MeOH (220 mL) cooled at 0 was added thionyl chloride (52 mL) below 10 

"C over 2.5 hr and the solution was stirred at 0 ''C for I hr. To the reaction mixture was 

added ci5-cycloh0xane-l,4-dicarboxylic acid (30.0 g, 174 mmol) and the mixture was 

stirred at ambient temperature for 14 hr and concentrated. The residue was dissolved in 

CHCI3, poured into saturated aqueous NaHCOj, and Ihe aqueous layer was extracted with 

CHCI3 (three times). The combmed organic layer was dried over MgS04, filtered, 

concentrated. A suspension of lithium aluminum hydride (13.2 g, 348 mmol) in THF (400 

mL) was cooled at -20 *C. A solution of the above residue in THF (200 mL) was added 
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dropwise, and the mixture was stiired at ambient temperature for 3 hr. The reaction was 
quenched witii Na2S04- lOHjO, filtered tiirough a pad of celite, and concentrated To a 
solution of the above residue m toluene (500 mL) was added triphenylphosphine (37.2 g, 
142 nunol). To flie mixture cooled at 4 °C were added phthalimide (20^ g, 142 mmol) and 
40% diefliyl azodicarboxylate (DEAD) in toluene (61.7 mL, 136 mmol) over 25 min. The 
reaction mixture was stirred at ambient temperature for 12 hr, poured into Rfi. The 
aqueous layer was extracted witii CHCI3 (three times). The combined organic layer was 
dried over Mg^O^, filtered, concentrated. The precipitate was suspended in EtjO, filtered, 
washed with MeOH and EtjO, and dried under reduced pressure to give a white solid (16.5 
g). To a suspension of the above soUd (16.5 g, 41.0 mmol) in EtOH (735 mL) was added 
hydrazine hydrate (20.5 410 mmol). The mixture was stirred at reflux for 2.5 hr, cooled, 
and concentrated. The precipitate was dissolved in 10% aqueous sodium hydroxide (120 
mL) and 1, 4-dioxane (160 mL). To the mixture cooled on an ice-bath was added (800)20 
(30.4 g, 139 mmol) and the mixture was stirred at ambient taoaperature for 2.5 hr, and 
poured into H2O. The aqueous layer was extracted with CHCI3 (ten times). The combined 
organic layer was dried over MgS04, filtered and concentrated. The precipitate was 
suspended in hexane, filtered, washed with hexane, and dried under reduced pressure to 
give as-[4-(fer^butoxycaTbonylaIIlino-methyl)-cyclohexylmethyl]-ca^baroic add tert- 
butyl ester (5.10 g, 9%) as avsdiite solid. 

ESI MS m/e 365, M +Na^ 'nmSK (300 MHz, CDCI3) 5 4.49-4.59 (m, 2 H), 3.05 (t, J= 
6.6 Hz, 4 H), 1.29-1.69 (m, 28 H). 

Step C: Syndesis of aj-(4-aminometiiyI-cyclohexylmethyO-carbanric acid tert-\mtyl 
ester. 

To a solution of ciy-[4-(terf-butoxycarbonylan)ino-inethyl)-cyclohexyknethyl]- 
carbamic acid /ert-butyl ester (2.55 g, 7.45 mmol) in CHjClj (40 mL) was added 4 M 
hydrogen chloride in EtOAc (4 mL). The reaction mixture was stirred at ambient 
tranperature for 5 hr and concentrated. The residue was dissolved in l,4rdioxane (20 mL) 
and 10% aqueous sodium hydroxide (40 mL) and the resulting solution was cooled on an 
ice-baflL (Roc^O (829 mg, 3.80 romol) was added dropwse and the mixtare was stirred at 
ambient temperature for 3 h. The aqueous layer was extracted with CHC^ (three times). 
The combiiwd organic layer was dried over MgSOi, filtered and concentrated, and purified 
by flash chromatogr^hy (silica gel, 9% MeOH in CSHClj) to give ay-(4-anunomethyl- 
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cyclohexylmethyO-carbamic acid tert-butyl ester (255 mg, 14%) as a pale yellow oil. 
ESI MS m/e 243, M + IT ; NMR (300 MHz, CDCy 8 4.58 (bis, 1 H), 3.06 (t, 7- 6.7 
Hz, 2 H) , 2.60 (d, J= 5.9 Hz, 2 H), 1.28-1.70 (m, 19 H). 

Step D: Synthesis of c£^{4-[(4-dimethylaiEimo^^ 
cycIoIie37lmefliyl}-carbaiiuc acid /e/f-butyl esten 

UsiQg the procedure for the step G of example 1, the title corapoimd was obtained. 
ESI MS m/e 414, M + H*"; ^H NMR (300 MHz, CDCy S 7.81 (d, 7.8 Hz, 1 H) ,7.42- 
7.52 (m. 2 H), 7.02 (ddd, /= 8.3, 6.3, 1.9 Hz, 1 H), 4.52 (brs, 1 H), 3.45 (t, 6.6 2 
H), 3.27 (s, 6 H), 3.08 (t, 6.5 Hz, 2 H), 1.34-1,86 (m, 19 H). 

Step E: Sj^thesis of cxr-4-bromo-iV'-{4-I(4-dimethyIamiao-quinazoli^ 
methyI]-cycIohexylmethyl}-2-trifluoromefhoxy-benzenesulfon 

Using the procedure for the step H of example 1, the title compound was obtained 
ESI MS m/e 616, M + ; ^H NMR (300 MHz, CDCI3) 5 7.90 (d, J= 8.9 Hz, 1 H) , 7.81 
(d, /= 7.8 Hz, 1 H) ,7.41-7.58 (m, 4 H), 7.03 (ddd, /= 8.2, 6.6, 1.5 Hz, 1 H) , 3,41 (t, J= 
6.5 Hz, 2 H) ,3.50 (s, 6 H), 2.90 (d, J= 7.3 Hz, 2 H), 1.32-1,86 (m, 10 H). 

£xample 23 



c&-4-Bromo-JV-{4-[(4-dhneayla]nlno-quin 
trifluorometfaosy-benzenesulfoiiamide 

Step A: S^irnthesis of c»-(4-hydroxymethyl-cycIohersrI)-carbamic acid ferT-butyl ester.. 

A suspension of cis-4-amino-cyclohexanecarboxylic acid (244 g, 1.70 mol) in 
MeOH (2.45 L) was cooled to -8 *C . Ihionyl chloride (45.0 mL, 617 nmiol) was added 
diopwise. The resulting solution was stirred at ambient temperature for 4.5 hr and 
concentrated to give a white sohd. To a suspension of the above solid in CHCI3 (3.00 L) 
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were added triethylamine (261 mL, 1.87 mol) and (Bocyj (409 g, 1.87 mol) successively. 
The leaction mixture was stirred at ambient temperature for 5 hr and poured into water. 
The aqueous layer was extracted with CHCI3 (tfiree times). The combined organic layer 
was dried over MgS04, filtered, concentrated, and purified by flash chromatography (silica 
gel, CHCI3 only to 10% MeOH in CHCI3) to give a colorless oil (53 1 g}. To a suspension 
cooled at -4 °C of lithium aluminum hydride (78.3 g, 2.06 mol) in Btfi (7.9 L) was added 
a solution of above oil (530.9 in Et^O (5.3 L) below 0 °C. The resulting suspension 
was stirred at ambient temperature for 2 hr. The reaction mixture was cooled on an ice- 
bath, quenched with cold water, filtered through a pad of celite. The filtrate was dried 
over MgS04, filtered, and concentrated. The precipitate was suspended in hexane (300 
mL), filtered, washed with hexane, and dried under reduced pressure to give ctff-(4- 
hydroxymethyl-cyclohe3cyl)-carbamic acid /erf-butyl ester (301 g, 77%) as a white solid. 
ESI MS m/e 252, M + Na*; *H NMR (300 MHz, CDCI3) 5 4.30-4.82 (m, 1 H), 3.75 (brs, 1 
H), 3.51 (d, J- 6.2 Hz, 1 H), 1.52-1.77 (m, 7 H), L45 (s, 9 H), L16-L36 (m, 2 H). 

StepB: Synthesis of ci;-[4-(beii27loi7carbonylamino-methyl)-Gyd[ohexyI]-carbamic 
acid tert'hntyl ester. 

To a solution of cis-(4-hydroxymethyl-cyclohexyl>carbaniic acid terf-butyl ester 
(17.7 g, 77.2 mmol) inTHF (245 mL) were added triphenylphosphine (20.2 g, 77.0 mmol) 
and phthalimide (1L4 g, 77.5 namol) successively. The resulting suspension was cooled on 
an ice-bath and 40% diethyl azodicarboxylate (DEAD) in toluene was added over 1 hr. 
The reaction mixture was stirred at ambient temperature for 2,5 days, concentrated, and 
purified by flash chromatography (sihca gel, 33% EtOAc in hexane) to give a white solid 
To a suspension of above solid (27.5 g) in EtOH (275 tnL) was added hydrazine hydrate 
(5.76 g, 115 mmol). The mixture was stirred at reflux for 2.25 hr, cooled, concentrated 
The precipitate was dissolved in 10% aqueous sodium hydroxide (350 mL). The aqueous 
layer was extracted with CHCI3 (three times). The combined oiganic layer was dried over 
MgSO^, filtered and concentrated. To a solution of the above residue in CHCI3 (275 mL) 
was added triethylamine (8.54 g, 84.4 mmol). The resulting solution was cooled to 0 °C 
and ZCl (14.4 g, 84.4 mmol) was added below 5 The reaction mixture was stirred at 
ambient temperature for 16 hr, and poured into saturated aqueous NaHCOj. The aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 2% 
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MeOH in CHCI3) to give ciy-[4-{ben2yloxycaxbonylaminO"methyl)-K:yclohe 
acid tert'hntyl ester (25.3 g, 91%) as a colorless oil. 

ESI MS m/e 385, M + Na"* ; NMR (300 MHz, CDCI3) 8 7.27-738 (m, 5 H), 5.09 (s, 2 
H), 4.76-4.92 (m, 1 H), 4.42^.76 (m, 1 H), 3.72 (brs, 1 H), 3.10 (t, /= 6.4 Hz, 2 H), 1.48- 
1.75 (m, 7 H), 1.44 (s, 9 H), 1.13-1.31 (m, 2 H). 

Step C: Synthesis of c&-{4-[(4-dimethylammo-qiimazolm^ 
cydoliexyl}-carbaiiiic acid tertA}utyl ester. 

A mixture of c£y-[4-(beiizyloxycarboiiylamiiio-me&yl)-cyclohexyl^ acid 
tert-hMtyl ester (4.00 g, 11.0 mmol) and 5% Pd/C (400 mg) in MeOH (40 mL) was stirred 
under hydrogen atmosphere at ambient temperature for 8.5 hr and at 50 ""C for 12 hr, 
filtered tiirough a pad of celite, and conceaitrated. The precipitate was suspended in hexane 
and the suspension was stirred at ambient temperature for 30 min. The solid was collected 
by filtration, washed with hexane, and dried (3.03 g). A mixture of (2-chloio-quina2X>lin-4- 
yl)-dime(hyl-amine obtained in step B of example 1 (LOO g, 4.82 mmol) and the above 
solid (1.65 g, 7.23 mmol) in 2-propanol (10 mL) was stirred at reflux for 5 days, poured 
into saturated aqueous NaHCOs, and the acjueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, and 
pTirified by flash chromatography (NH-silica gel, 20% EtOAc in hexane) to give cis-lA-- 
[(4-dimethylamino-quinazolin-2-ylanaino)-methyl]-cyclohexyl}-carba^ acid tert-hxxtyl 
ester (629 mg, 43%) as a pale yellow solid. 

ESI MS m/e 400, M 4- IT -/H NMR (300 MHz, CDCI3) 8 7.81 (d, J- 8.2 Hz, 1 H), 7.42- 
7.56 (m, 2 H), 6.98-7.06 (m, 1 H), 4.64-4.75 (m, 1 H), 3,67-3,82 (m, 1 H), 3.29-3.44 (m, 2 
H), 3.28 (s, 6 H), 1.50-1.78 (m, 7 H), 1.45 (5, 9 H), 1.2M.42 (m, 2 H). 

Step D: Synthesb of m-4-bromo-JV-{4-[(4-dimethyIamind-qiunazoIin-2-ylam] 
methyIJ-cyclohexyI}-2-trifluoFomethoxy-benzenesuIfonamid, 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 602, M + iT ; 'H NMR (300 MHz, CDCI3) 5 7.91 (d, 7= 8,9 Hz, 1 H), 7.82 
(dd, J= 8,0, 1.0 Hz, 1 H), 7,42-7.56 (m, 4 H), 7.04 (ddd, J- 8.3, 6.6, 1.6 Hz, 1 H), 3,44- 
3.50 (m, 1 H), 3.40 (t, 7== 6.0 Hz, 2 H), 3.28 (s, 6 H), 1.22-L78 (m, 9 H). 
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c&-4-BromoriV-[4-<4-dimethylaiiimo-qiii^^ 
trifluorometihioxy-benzenesalfonainide 

Step A: S^thesis of c&-^4-a]nino^cIohexylniethyI)-carbaiiiic acid benzyl ester. 

To a solution of c£s-[4-(benzyloxycarbonylamino-metfayl)-cyclohex^^ 
acid tert'hvSyl ester obtained in step C of example 23 (12,9 g, 35.6 mmol) in EtOAc (129 
mL) was added 4 M hydrogen chloride in EtOAc (129 mL). The reaction mixture was 
stirred at ambient temperature for 3 hr, filtered, washed with EtOAc, and dried under 
reduced pressure. The solid was dissolved in saturated aqueous NaHCOj. The aqueous 
layer was extracted with CHCI3 (five times), dried over MgS04, filtered and concentrated, 
and dried under reduced pressure to give ciy-(4-amino-cyclohexylmethyl)-carbamic acid 
benzyl ester (8.88 g, 95%) as a colorless oil. 

ESI MS m/e 263, M + IT ; NMR (300 MHz, CDCI3) 5 7.36 (s, 5 H), 5.12 (brs, 3 H), 
2,96-3.32 (m, 3 H), 1.36-L98 (m, 9 H). 

Step B: Synthesis of c£s'-[4-(4-dlmethylaiiuno-quinazolin-2-ylaii^ 
Gyclohesylmefliyll-carbamie acid benzyl esten 

Using the procedure for the step G of example 1, the title compoimd was obtained. 
ESI MS m/e 434, M + ; 'H NMR (300 MHz, CDCI3) 8 7.81 (d, 7= 9.0 Hz, 1 H), 7.26- 
7.52 (m, 7 H), 7.01 (ddd, 8.2, 6.5, 1.7 Hz, 1 H), 5.10 (s, 2 H), 4.93-5.06 (m, 1 H), 4.82- 
4.93 (m, 1 H), 4.18-4.28 (m, 1 H), 3.26 (s, 6 H), 3.11 (t, 7= 6.3 Hz, 2 H), 1.80-1.93 (m, 2 
H), 1,52-1.73 (m, 5 H), 1.23-1.40 (m, 2 H). 

Step C: Synthesis of c£sr-4--bromo-iV-(4-(4-dimethyla0iin(HqiunazoIin-2-yIami^^ 
cyclohexylmethyI]-2-trifluoromeihoxy-benzenesiiIfonamide^ 

Using the procedure for the step D of example 3, the title compound was obtained. 
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ESI MS m/e 602, M + iT ; NMR (300 MHz, CDClj) 5 7.90 (d, J= 8.9 Hz, 1 H), 7.81 
(dd, J= 8.3, 13 Hz, 1 H), 7.38-7.59 (m, 4 H), 7.02 (ddd, J= 8.2, 6.8, 1.2 Hz, I H), 4.75- 
5.24 (m, 1 H), 4.16-4.27 (m, 1 H), 3.27 (s, 6 H), 2.86 (d, 6.4 Hz, 2 H), 1.78-1.91 (m, 2 
H), 1.51-1.70 (m, 5 H), 1.21-1.38 (m, 2 H). 

Example 25 



4-Bromo-iV-[l-(4-dimethyIamino-qiiiiiazoIitt-2-yl)-pyiToMm-3-yl]-2- 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of [l-(4-dimethylaiiimo-qiimazoIm-2-yQ-pyr^ 
acid tert-bntyl ester. 

Using liie procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 358, M + IT ; NMR (300 MHz, CDCij) 8 7.81 (d, J= 8.2 Hz, 1 H), 7.45- 
7.54 (01, 2 H), 6.98-7.05 (m, 1 H), 4.67-4.80 (m, 1 H), 4.25^.40 (m, 1 H), 3.85-3.94 (m, 1 
H), 3.68-3.79 (m, 2 H), 3.52-3.62 (do, 1 H), 3.27 (s, 6 H), 2.16-2.28 (m, 1 H), 1.86-2.01 (m, 
lH),1.45(s,9H)- 

StepB: Synthesis of 4-bromo-i>r-[l-(4-dime%lamin(^^iiinazo]in-2-yl>pyrroIidln-3- 
yq-2-trifluorometho2y-benzenesuIfonaDude. 

Using Ihe procedure for the step H of example 1, the tMe compoimd was obtained. 
ESI MS m/e 560, M + ET ; 'H NMR (300 MHz, CDCy 5 7.94 (d, 7= 8.4 Hz, 1 H), 7.81 (d, 
/= 8.1 Hz, 1 H), 7.44-7.58 (m, 4 H), 7.03 (ddd, J= 8.4, 5.7, 2.6 Hz, 1 H), 4.76-5.04 (m. 1 
H), 3.9^.11 (m, 1 H), 3.70-3.82 (m, 2 H), 3.58-3.68 (m, 1 H), 3.45-3.54 (m, 1 H), 3.25 (s, 
6 H), 2.11-2.24 (m, 1 H), 1.86-1.99 (m, 1 H). 
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Example 26 




4-Bromo-iV-[4-(4-dimeaylamino-qiimazolin 
benzene sulfonamide 

Step A: Synthesis of (4-amino-ben2y])-carbamic acid teri-hntyl ester. 

To a solution of 4-aiiunomethyl-phenylamme (1.00 g, 8.19 minol) in CHCI3 (10 
mL) was added triethylamine (870 mg, 8.60 mmol). After cooling on an ice-bath, (Boc^^O 
(1.88 g, 8.61 mmol) was added dropwise. The reaction mixture was stirred at ambient 
temperature for 55 min and poured into saturated aqueous NaHCOj. The aqueous layer 
was extracted with CHCI3 (three times). Tte combuied organic layer was dried over 
MgS04, fiUhered, concentrated, and puriJEled by flash chromatography (silica gel, 9% 
MeOH in CHCI3) to g^ve (4-anuno-benzyl)-carbamic acid tert-butyl ester (1.79 g, 99%) as 
a yellow solid. 

ESI MS m/e 245, M -h Na^ NMR (200 MHz, CDCI3) 5 7.07 (d, 8.4 Hz, 2 H), 6.63 
(d, /= 8.4 Hz, 2 H), 4.76 (brs, I H), 4.18 (d, J= 5.3 Hz, 2 H), 3.65 (brs, 2 H), 1.45 (s, 9 
H). 

Step B: Synthesis of 4-bromo-iV-[4-(4-dimetfaylanuno-^uinazolin-2-^ 
2-triflaoromethoxy-benzenesiiIfonanude. 

A mixture of (2-chloro-quinazolin-4-yI)-dime4hyl-amine obtained in step B of 
example 1 (1.00 g, 4.82 mmol) and (4-amino-benzyl)-carbamic acid tert-butyl ester (1.28 
g, 5.76 mmol) in 2-propanol (10 mL) was stined at reflux for 3 hr, cooled, poured into 
saturated aqueous NaHCOa, and the aqueous layer was extracted with CHCI3 (three times). 
The combmed organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 20% EtOAc in hexane) to give a pale yeUow solid 
(2.32 g). To a solution of the above solid (750 mg, 1.91 mmol) in EtOAc (7 mL) was 
added 4 M hydrogen chloride in EtOAc (7 mL). The mixture was stirred at ambient 
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temperature for 2 hr, concentrated to give a white solid. To a suspension of Hie above solid 
in CH2CI2 (5 mL) was added diisopropylelhylamine (730 ijL, 4.19 mmol). The mixture 
was cooled on an ice-bath and a solution of 4-bromo-2-tri£luoromethoxy-benzenesulfonyl 
chloride (777 mg, 2.29 mmol) in CHjClj (2 mL) was added diopwise. The reaction 
mixture was stirred on an ice-bath for 9 hr, poured mto saturated aqueous NaHC03 The 
aqueous layer was extracted with CHCI3 (three times). The combmed organic layer was 
dried over MgS04, filtered, concentrated, and purified by medium-pressure liquid 
chromatography (NH-silica gel, 20% EtOAc in hexane) to give 4-hromo-JV-[4-(4" 
dimethylanuno-quinazolin-2-ylamiao>benzyl]-2-t^ 
(519 mg, 56%) as a pale yellow solid. 

ESI MS m/e 618, M -h Na* ; NMR (300 MHz, CDCI3) 5 7.88 (t, 9.0 Hz, 2 H), 7.64 
(d, 8.6 Hz, 2 H), 7.48-7.61 (m, 4 H), 6.98-7.20 (m, 4 H), 4.96 (brs, 1 H),4.13 (s, 2 H), 
3.34(3, 6 H). 



Example 27 




4-Bn>mo-iV-{4-[(4-dunethyIamino-qumazoIin-2-^^ 
trifluoromethoxy-benzenesulfonamide 



Step A: Synthesis of (4-amiiiomethyl-benzyr)'Carbamic acid tert-Ymijl ester. 

To a solution of 4-aminomethyl-beiizylamine (15.0 g, 110 mmol) in CHCI3 (85 
mL) was added a solution of (JAoq\0 (3.03 g, 13.9 mmol) in CHCI3 (45 mL) dropwise 
over 3,5 hr. The reaction mixture was stirred at ambient tempemture for 13 hr, and 
concentrated. After dissolution with HjO, the aqueous layer was extracted with EtOAc 
(three times). The combined organic layer was washed with H2O (three times), dried over 
MgS04, filtered, and concentrated to give (4-aminomethyI-benzyl)-carbamic acid tert- 
butyl ester (3.20 g, 12%) as a white solid. 
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ESI MS m/e 237, M + IT ; NMR (300 MHz, CDCI3) 5 7^1-7.30 (m, 4 H), 4.86-5.02 (m, 
1 H), 4.29 (d, 5.8 Hz, 2 H), 3.84 (s, 2 H), 1.46 (s, 9 H). 

Step B: Synthesis of {4-[(4-dimethylaiiiiao-^umazolin-2-yIa]i^ 
carbamic acid tert-hntyl ester. 

Using the procedure for the step G of example 1 , the title compound was obtained. 
ESI MS m/e 408, M + IT ; ^H NMR (300 MHz, CDCI3) 5 7.85 (d, J- 82 Hz, 1 H), 7,47- 
7.55 (m, 2 H), 737 (d, J= 8.0 Hz, 2 H), 7.24 (d, J« 8.0 Hz, 2 H), 7.05-7.10 (m. 1 H), 
5.35-5.45 (m, 1 H), 4.90-5.04 (m, 1 H), 4.72 (d. 5.8 Hz, 2 H), 4.31 (d, •/= 5.8 Hz, 2 H), 
327 (s, 6 H), 1.49 (5, 9 H). 

Step C: Syntheste of 4-bromo-iV-{4-[(4-dimethylammo-qumazoIin-2-ylamino)- 
methyI]-benzyl}-2-trifluoromethoxy-benzeiLesiiIfonamide. 

Using the procedinre for the step H of example 1 , the title compound was obtained. 
ESI MS m/e 610, M + ; 'H NMR (300 MHz, CDCI3) 6 7.83 (d, J= 8.4 Hz, 2 H), 7.44- 
7.54 (m, 4 H), 7.29 (d, J= 7.9 Hz, 2 H), 7.11 (d, J= 8.1 Hz, 2 H), 7.06 (ddd, J= 8.3, 6.3, 
2.0 Hz, 1 H), 4.67 (d, J= 5.9 Hz, 2 H), 4.15 (s, 2 H), 3.26 (s, 6 H). 

Example 28 



c&-iV^-(4-(4-Bromo-2-trifluoromeflioxy-ben2ylamino)-qrcIohe^^^ 
qainazoliiie-2y4-diamine 



GycIohexyl]-iVVV^-^imethyl-quinazoline-2,4-diamine. 

Using the procedure for the step B of exanq)le 15, the tide compound was 
obtained. 



ESI MS m/e 560, M + Na^ ; ^H NMR (300 MHz, CDCI3) 5 7.80 (dd, •/= 7.9, 0.9 Hz, 1 H), 
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7.36-7.51 (m, 5 H), 7.01 (ddd, J= 8.3, 6.4, 1.9 Hz, 1 H), 4.95-5.18 (m, 1 H). 4.08-4.22 (m, 
1 H), 3.81 (s, 2 H), 3.25 (s, 6 H), 2.55-2.70 (m, 1 H), 1.65-1.90 (m, 6 H), 1.29-1.65 (m, 2 
H). 

Example 29 




cir-Ar-(4<4-DimethyIaiiuno-qniiuizoBn-2-)i^ 
benzenesiiIfoiLamide 

Step A: Syuthesis of c£s-JV-[4-(4-dimethyIamino-quinazolm-2-yIaiiiino>«ycIohexyll- 
trifluorometho^-benzenesulfonamide. 

Using the procedure for the step A of example 20, the tide compound was obtained. 
ESI MS m/e 532, M + Na^ 'H NMR (300 MHz, CDCy 5 8.06 (dd, J= 8.1, 1.9 Hz, 1 H), 
7.81 (dd, J= 8.4, 1.4 Hz, 1 H), 7.36-7.66 (m, 5 H), 7.03 (ddd, J= 8.3, 6.7, 1.5 Hz, 1 H), 
4.72-5.07 (m, 2 H^ . 3.95-4.10 (m, 1 H), 3.32-3.48 (m. 1 H), 325 (s, 6 H), 1.37-2.17 (m, 8 
H). 

Example 30 




JV*-[l-(4-Bromo-2-tri^luoTOmethoJ^-bell2yO-piperidm-4-yl]-^*^.d^ 
qinnazoline-2,4-diamLae 

Step A: Synthesis ofiV^-(l.beii2yl.piperidm-4-yI).iVVV'-dimethyKulna2oline-2,4- 
diamine. 
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Using the procedure for ttie step G of example 1 , the title compound was obtained. 
ESI MS m/e 362, M + IT ; 'H >JMR (300 MHz, CDCy 5 7.80 (d, / = 7.6 Hz, 1 H), 7^0- 
7.52 (m, 7 H), 6.97-7.05 (m, 1 H) , 4.74-4.90 (m, 1 H) . 3.90-4.05 (m. 1 H), 3.53 (s, 2 H), 
326 (s, 6 H), 2.78-2.90 (m. 2 H), 2.02-2.24 (m, 4 H), 1.48-1.62 (m, 2 H). 

Stq> B: l^tihesis of iVVV'HlimefliyI^-piperidin-4^yl-qiijna^lme-2,4Hli^^ 

To a solution . of JV'-a-beiizvl-piperidin-4-yl)-V,JV''-diTnethyl^imflTniiiif^2,4- 
diamine (1.80 g, 4.98 mmol) in MeOH (18 mL) was added 20% Pd(OH)j (360 mg). The 
mixture was stirred at 50 "C uiMier hydrogen atmosphere for 3 days, filtered through a pad 
of celite, and concentrated to give JVjV*-dimefliyl-JV*-piperidin-4-yi-quina2oline-2,4- 
diamine (1.33 g, 99%) as a pale yellow soUd. 

ESI MS m/e 272, M + KT ; 'H NMR (300 MHz, CDCI3) 5 7.86 (d, J= 8.6 Hz, 1 H), 7.43- 
7.62 (m, 2 H), 7.15 (t, 7= 8.2 Hz, 1 H), 4.12-4.29 (m, 1 H), 3.29-3.47 (m, 2 H), 3.37 (s, 6 
H), Z96-3.12 (m, 2 H), 2.20-234 (m, 2 H), 1.79-1.97 (m, 2 H). 

Step C: Synthesis of iV'-[l-(4-bromo-2-trifluoromethoxy-benzyI)-piperidin-4-yIl- 
JVVV*-dimethyI-qiainazoline-2,4-diamine. 

Using the procedure for the step B of example 15, the title compound was 
obtained. 

ESI MS m/e 546, M + Na^ ; »H NMR (300 MHz, CDCy 5 7.80 (dd, 7= 8.7, 0.9 Hz, 1 H), 
7.34-7.54 (m, 5 H), 7.01 (ddd, J= 8.3, 6.6, 1.6 Hz, 1 H), 4.76-4.95 (m. 1 H), 3.87-4.06 (m. 
1 H), 3.52 (s, 2 H), 3.25 (s, 6 H), 2.71-2.86 (m. 2 H). 2.17-2.33 (m, 2 H), 1.97-2.12 (m. 2 
H), 1.44-1.61 (m. 2 H). 

Example 31 




JVVV*-Dimethyl-iV*-[l-(2-trifluoromeAoxy-benzenesulfonyl)-p^^ 
quinazoliDe-2,4-diamine 
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Step A: Synthesis ofiV^^-^imethyI-^-[l-(2-trifiuoroineflioxy-benzenesuIfonyQ-. 
piperi(lin-4-yl]-quinazoIjite-2,4-diamine. 

Usiag the procedure for the step A of example 20, the title compoimd was obtained. 
ESI MS m/e 5 1 8, M + Na^ 'H NMR (300 MHz. CDCl,) 5 8.02 (dd, J = 7.9, 1.9 Hz, 1 H), 
7.81 (dd, J - 8.4, 0.7 Hz, 1 H), 7.34-7.67 (m, 5 H), 7.04 (ddd, J= 83, 6.7, 1.5 Hz, 1 H), 
4.81 (bis. 1 H), 3.95-4.12 (m, 1 H), 3.78 (d, 7= 12.8 Hz, 2 H), 3.25 (s, 6 H), 2.85-3.05 (m, 
2 H), 2.05-2.28 (m, 2 H), 1.50-1.71 (m. 2 H). 

Example 32 




4-Bromo-iV-[4-(4-dimethylaiiimo-qaiiuizoIin-2-ylamino)^^ 
benzenesulfonamide 

Step A: Synthesis of [4<4-dimethyIamiuo-quinazolin-2-ylanuno>pheiiyq<arbamic 
acid ter^bnfyl ester. 

Using the procedure for the step G of example 1, the tide compound was obtained. 
ESI MS m/e 402, M + Na*; 'H NMR (300 MHz, CDCl,) 8 10.05 (brs, 1 H), 7.94 (d, J= 
8.4 Hz, 1 H), 7.50-7.66 (m, 4 H), 7.23-7.38 (m, 3 H), 6.57-6.64 (m, 1 H), 3.48 (s, 6 H), 
1.53 (s, 9 H). 

Step B: Synfliesis of 4-bromo-iV-[4-<4-dimethylamino-quinazoIin-2-y]anuno)-pIienyI]- 
2-trifInojromethosy-benzenesiilfonamide 

To a suspension of [4-(4-dimethylamino-quinazolin-2-ylamiQo)-phenyl]-carbamic 
acid fert-bulyl ester (380 mg, 1.00 mmol) m EtOAc (4 mL) and CH^Clj (4 mL) was added 
4 M hydrogen chloride in EtOAc (4 mL). The mixture was stiired at ambient temperature 
for 4 hr and concoitrated to give a white solid. The solid was alkalized with saturated 
aqueous NaHCOj, filtered, washed with H^O and hexane, and dried at 50 "C under reduced 
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pressure. To a solution of 4-bromo-2-trifluorometiboxy-benzenesulfonyl chloride (680 mg, 
2.00 mmol) in CHjCIj (30 mL) was added PVP (8 mL). To the resulting suspension was 
added a solution of the above solid in CHjClj (5 mL). The mixture was stirred at ambient 
temperature for 10.5 hr and filtered. The filtrate was washed with saturated aqueous 
NaHCOj, dried over MgS04, filtered, concentrated, and purified by medium-pressure 
liquid chromatogF^y (NDH-silica gel, EtOAc) to give a solid . The solid was washed with 
Etfi and dried at SO "C under reduced pressure to give 4-bromo-i\r-[4-(4-dimetiiylamino- 
quinazolin-2-ylamino)-phenyl]-2-trifiuoromeilK>xy-benzenesul&^^ (202 mg, 35%) as 
a pale yellow solid. 

ESI MS m/e 582, M + IT ; *H NMR (300 MHz, CDCI3) 5 7.88 (d, /= 8.4 Hz, 1 H), 7.73 (d, 
J= 8.4 Hz, 1 H), 7.64 (d. J= 8.9 Hz, 2 H), 7.51-7.58 (m, 3 H), 7.44 (dd, 8.4, 1.7 Hz, 1 
H). 7.07-7.24 (m, 1 H), 7.02 (d, J= 8.9 Hz, 2 H). 3.32 (s, 6 H). 

Example 33 

^« tie. 

4-Bn>mo-iV-{4-[(4-dimethyla]iimo-quiiiazo^^ 
triflaoromethoi^-beiizeitesiilfonainide 

Step A: Synthesis of [4-(tei^-butoxy€arbonylammo-methyI)-phenyl]-carbamic acid 
bemyl ester. 

To a solution of 4-aininomethyl-phenyIamine (3.00 g, 24.6 mmol) in CHCI3 (30 

mL) was added trielhylamine (2.61 g, 25.8 mmol). After cooling on an ice-bath, (800)20 

(5,63 g, 25,8 mmol) was added dropwise. The reaction mixture was stirred at ambient 

temperature for 55 min and poured into saturated aqueous NaHCOj, The aqueous layer 

was extracted with CHCI3 (three times) and the combined organic layer was dried over 

MgS04, filtered, and concentrated to give a pale yellow oil. To a solution of the above oil 

in CHCI3 (30 mL) was added diisopropylethylamine (3.33 g, 25.8 mmol). The resulting 

solution was cooled to 4 "C and ZCl (4.40 & 25.8 mmol) was added below 10 "C over 5 

mm. The reaction mixture was stirred at ambient temperature for 12 hr, and poured into 
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saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (sUica gel, 2% MeOH in CHCI3) to give [4-(ter/-. 
butoxycarbonylamino-methyl)-phenyl]-carbamic acid benzyl ester (2.64 g, 30%) as a 
white solid. 

ESI MS m/e 379, M + Na^ NMR (300 MHz, CDCI3) 5 7.11-7.44 (m, 9 H), 6.76 (brs, 1 
H), 5.19 (s, 2 H), 4.81 (brs, 1 H), 4.25 (d, 7= 5.1 Hz, 2 H), 1.45 (s, 9 H). 

Step B: Sj^diesis of (4-aiiimomethyI-phenyI)--carbamic add benzyl ester 
hydrochloride. 

A solution of [4-(^^r^butoxycaIbonylamino-methyl)-phenyl]-carba^nic acid benayl 
ester (1^ g, 3.51 mmol) in EtOAc (20 mL) was cooled on an ice-bath and 4 M hydrogen 
chloride in EtOAc (20 mL) was added. The mixture was stilted at ambient temperature for 
20 min. The precipitate was collected by filtration, washed wilii EtOAc, and dried imder 
reduced pressure to give (4-aminoraethyl-phenyl)-carbamic acid ben2yl ester 
hydrochloride (957 mg, 93%) as a vfidt& solid. 

ESI MS m/e 279, M + Na"" ; NMR (300 MHz, DMSO-d^ 5 9-90 (s,. 1 H), 837 (brs, 3 
H), 7.29-7.55 (m, 9 H), 5.15 (s, 2 H), 3.85^.01 (m, 2 H). 

Step C: Synthesis of {4-[(4~diroethyIammo-qainazoIin"2-yIamino)-methyI]-phenyl}- 
carbamic acid benzyl ester. 

Using the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 428, M -J-lT ; NMR (300 MHz, CDCI3) 8 7.82 (d, /= 7.5 Hz, 1 H), 7.25- 
7.52 (m, 11 H), 6.98-7.07 (m, 1 H), 6.74 (brs, 1 H), 528 (brs, 1 H), 5.19 (s, 2 H), 4,65 (d, J 
= 5.9Hz,2H),325(s,6H). 

Step D: Synthesis of 4-b]:omo-iV-{4-[(4-dimethyIammo-qiimazoim-2-yIa]^ 
metibiyl]-phenyl}-2-trifluonimetho:^-benzenesidfonamid& 

To a solution of {4-[(4-KJimethylarnino-quinazolin-2-ylamino)-methy^^ 

carbamic acid ben2yl ester (318 mg, 0.744 mmol) in MeOH (3 mL) was added 5% Pd/C 

(30 mg). The miirture was stirred at 50 °C under hydrogen atmosphere for 41.5 hr, filtered 

through a pad of celite, and concentrated. To a solution of 4-bromo-2-trifluoromethoxy- 

benzenesulfonyl chloride (505 mg, 1.49 mmol) in CH2CI2 (12 mL) was added PYP (6 mL). 
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To the resulting suspension was added a solution of the above residue in CH2CI2 (10 mL). 
The mixture was stirred at ambient temperature for 1 .5 days, filtered, poinred into saturated 
aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
miedium-pressure liquid chromatography (NH-silica gel, 33% EtOAc in hexane) to give 4- 
bromo-JV'-{4-[(4Klimethylamino-Kiuixiazol^^ 

trifluoromethojgr-benzenesulfonanude (330 mg, 74%) as a pale brown solid, 
ESI MS m/e 596, M + If ; >H NMR (300 MHz, CDCI3) 5 7.83 (d, J= 8.4 Hz, 1 H), 7.77 (d, 
•/= 8.4 Hz, 1 H), 7.41-7.60 (m, 4 H), 7.22 (d, •/= 8.6 Hz, 2 H), 7.08-7.18 (m, 1 H), 6.99 (d, 
8.6 Hz, 2 H), 4.56 (d, 5.6 Hz, 2 H), 334 (s, 6 H). 

Example 34 



/ra/i5rA^^-Dimethyl-iV^-{4-[(2-trifluon)metho3^^ 
<7dloheiQrlmethyl}-qiiinazoljne-2,4-diamm 

Step A: Synthesis of /^a/i5-iVVV^-dimethyl-iV^-{4-[(2-triflaorometihoxy-^ 
methyl]H:ycIohexyhnethyl}-qainazoIme-2,4-diamine. 

Using the procedure for the step B of example 15, the title compound was 
obtained. 



ESI MS m/e 510, M + Na* ; 'H NMR (300 MHz, CDCI3) 5 7,80 (d, •/= 8,2 Hz, 1 H), 7.39- 
7.57 (m, 3 H), 7.15-7.35 (m, 3 H), 7.02 (ddd, J- 8.3, 6.0, 2.2 Hz, 1 H), 3.83 (s, 2 H), 3.35 
(t, J= 6.3 Hz, 2 H), 3,27 (s, 6 H), 2.45 (d, J= 6.5 Hz, 2 H), 1.69-2.04 (m, 4 H), 1.37-1.69 
(m, 2 H), 0.84-1,12 (m, 4 H). 
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iVVV^-Dimethyl-iV'-[l-(2-t]ifluoromett^ 
diamine 

Step A: Synthesis of iV^^-4imethyl-iV^-[l-(2-triflaoromethoxy-ben^ 
yl]-quinazoline-2,4-diamine« 

Using the procedure for the step B of example 15, the title compound was 
obtained. 

ESI MS m/e 468, M + Na^ NMR (300 MHz, CDCI3) 5 7,80 (d, J = 7.8 Hz, 1 H), 737- 
7.63 (m, 3 H), 7.17-7,35 (m, 3 H), 7.02 (ddd, J= 8.3, 6.4, 1.9 Hz, 1 H), 5.12 (brs, 1 H), 
3.86-4.07 (m, 1 H), 3.60 (s, 2 H), 3.26 (s, 6 H), 2.74-2.94 (m, 2 H), 2.18-2.37 (m, 2 H), 
L98-2.15 (m, 2 H), 1.45-1.69 (m, 2 H). 

Example 36 



2HCI 

methyI}-<grclohe]grlmetliyQ-quinazoIine-2,4-diamine dihydrochloride 

Step A: Synthesis of ^rffii5:-iN^^-dimethyl-iV^-(4-{[(3-trifluoromethoxy-bip 

yImethyI)-amino]-methyl}-cycIohexylmethyl)-quinazoline-2,4-diamine- 

dihydrocliloride. 

To a solution of /rfl^w-iV^-{4-[(4-bromo-2-trifluoromethoxy-benzylainino)-methyl]- 
cyclohexylmethyl}-MiV^-dimethyl-quinazoline-2,4-diami^ obtained in step B of example 
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15 (300 mg, 0.529 mol) in toluene (6.6 mL) were added MeOH (2.2 mL), 2 M aqueous 
K2CO3 (2.2 mL), phenylboronic acid (77 mg, 0.635 mmol), and tetralds 
(triphenylphosphine) palladium (61 mg, 0.053 mmol). Tbe leaction mixture was stined at 
130 for 12 hr. The mixture was poured into water, and the aqueous layer was extracted 
with CECl^ (three times). Tlie combined organic layer was dried over MgS04, filtered, 
concentrated and, purified by flash chromatogr^hy (NH-silica gel, 33% CHCI3 ^ hexane 
and silica gel, 9% MeOH in CHCI3) to give pale yellow oil. To a solution of above oil in 
EtOAc (2 mL) was added 4 M hydrogen chloride in EtOAc (0.1 mL). The mixture was 
stirred at ambient temperature for 20 min and concentrated. A solution of the residue in 
Etfi (2 mL) was stirred at ambient temperature for 30 min. The precipitate was collected 
by filtration, washed with EtjO, and dried under reduced pressure to give trans-N^JN*- 
dimethylTiV®-(4-{[(3-trifluoromefhoxy-biphenyl-4-ylmethyl)-anm 

cyclohexylmethyl)-quinazoline-2,4-diainine dihydrochloride (70 mg, 21% ) as a white 
solid. 

ESI MS m/e 564, M (free) + IT ; NMR (300 MHz, CDCI3) 5 13.27 (s, 1 H), 9.96 (bis, 2 
H), 8.17-8.32 (m, 2 H), 7.89 (d, 7.9 Hz, 1 H), 7.34-7.64 (m, 9 H), 7.20 (t, J- 7.7 Hz, 1 
H), 4.29 (brs, 2 H), 3.50 (s, 6 H), 328 (t, J= 6.1 Hz, 2 H), 2.69 (brs, 2 H), L79'2.11 (m, 4 
H), 1.44-1.68 (m, 2 H), 0.91-1.16 (m, 4 H). 

Example 37 

2HCI 

c£r-iV^-{4-[2-(4-Bromo-2-tiifluorometho37-phenyI^ 
dimethyl-qainazoline-2,4-diainine dihydrochloride 

Step A: Synthesis of (4-bromo-2-trifluoromethoxy-phenyl)-acetaIdehyde. 

To a suspension of (methoxymefhyl) triphenylphosphonium chloride (5.29 g, 14.9 
mol) ia EtjO (50 mL) was added 1.8 M phenyl lithium in 30% Et^O in cyclohexane (8.58 
mL, 15.5 mmol). The mixture was stirred at ambient temperature for 10 miiL To the 
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reaction mixture was added 4-bromo-2-trifluoromethoxy-beiizaldehyde (4 g, 14.9 mmol) 

in E^O (18 mL). The mixture was stirred at ambient temperature for 4 hr, filtrated, and 

concentrated. To the above residue was added 10% H2SO4 in AcOH (40 mL). The mixture 

was stirred at ambient temporature for 90 min. The solution was poured into KjO, and the 

aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 

washed with saturated aqueous NaHCOj, washed with brine, dried over MgS04, filtered, 

concentrated, and purified by flash chromatography (silica gel, 9% EtOAc in hexane) to 

give (4-bromo-2-trifluoromethoxy-phenyI>acetaldehyde <1.25 g, 30 %) as a pale brown 
oil. 

ESI MS m/e 284, M + IT ; >H NMR (200 MHz, CDCI3) 5 9.74 (t, /= 1.5 Hz, 1 H), 7.41- 
7.51 (m, 2 H), 7.16 (d, J= 8.4 Hz, 1 H), 3.75 (d, J= 1.5 Hz, 2 H). 

StepB: Synthesis of cis^TZV*-{4-(2-(4-bromo-2-4rlfluoroinethoxy-phenyO-ethylamino] 
-eydohaQrI}-iV',2V'-dimefhyl-^iiinazoUne-2^diaiiiinedft 

To a suspension of c£r-iV'-(4-aminoK5yclohfixyl)-J\^X-^ethyI-Kiuinazoline-2,4- 
diamine obtained in step C of example 9 (300 mg, 1.05 mmol) in CM,C\ (3 mL) were 
added (4-bromo-2-trifluoromefiioxy-phenyl>acetaldehyde (357 mg, 1.26 mmol), AcOH 
(76 mg, 1.26 mmol), and NaBH(OAc)3 (334 mg, 1.57 mmol). The reaction mixture was 
stirred at ambient temperature for 4.5 hr. The reaction was quenched with saturated 
aqueous NaHCOj. The aqueous layer was extracted witii CHCI3 (three times). The 
combined organic layer was dried over MgSO^, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 50% EtOAc in hexane) to give a pale yeUow soHd. 
To a solution of above soUd in EtOAc (0.8 mL) was added 4 M hydrogen chloride in 
EtOAc (025 mL). The mixture ws stirred at ambient temperature for 30 min and 
concentrated. A solution of the residue in EtjO (2 mL) was stirred at ambient tempaieture 
for 30 min. The precipitate was collected by filtration, washed with EtjO, and dried imder 
reduced pressure to give cw-JV'-{4-[2-(4-bromo-2-trifluon)methoxy-phe!nyl)-elhylainino]- 
cyclohexyl)-^*JV*•^Jimethyl^Iuinazoline-2,4-dialIune dihydrodhloride (161 mg, 25% ) as a 

ESI MS m/e 552, M (free)* ; ^H NMR (200 MHz, CDCI3) 5 12.66 (brs. 1 H), 9.91 (bis, 2 
H), 8.71 (brs, 1 H), 7.93 (d, /= 6.6 Hz, 1 H), 7,19-7.77 (m, 6 H), 4.31 (bis, 1 H), 3 J4 (s, 6 
H), 3.09-3.78 (m, 5 H), 2.00-2.48 (m, 6 H), 1.62-1.96 (m, 2 H). 
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Example 38 




c&-A^^-Dimeth7lr2V^-[4-(2-trinaorom 
2,4-diamiiie dihydrochloride 

Step A: Synthesis of m*JV^^Hlimethyl-iV^-[4-(2-tiiflnorom 
cydohexyl]-qumazoIine-2,4-diamme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 460, M (j&ee) + IT ; ^HNMR (300 MHz, CDCI3) 6 8.68 (d, J- 7.6 Hz, I H), 
8.19-8.33 (m, 1 H), 7.95 (d, •/= 8.2 Hz, 1 H), 7.66 (t, 7.7 Hz, 1 H), 7.47 (d, 8.1 Hz, 
1 H), 7.18-7.44 (m, 4 H), 4.35 (s, 2 H), 4.15-4.47 (m, 1 H), 3.53 (s, 6 H), 3.02-3.31 (m, 1 
H), 1.95-2.37 (m, 6 H), 1.51-1.85 (m, 2 H). 

Example 39 



2HCI 

C£^-A^-[4-(4-Bromo-2-trifluoromethoxy-benzjiamino)-cyclohex^^ 
quinazoliiie-2^4-diamuie dihydrochloride 

Step A: Synthesis of cM-iV^-[4-(4-bromo-2-trifluoromethoxy-benzyIamino)- 
cydohexyI]-iV^^/V^-dimethyl-quinazoline-2,4-diaminedihydroch^ 

Using the procedure for tide step A of example 2, the title compound was obtained. 
ESI MS m/e 538, M (free) -MT ; ^H NMR (300 MHz, CDCI3) 8 8.77 (d, 7,5 Hz, 1 H), 
8.11 (d, /= 8.4 Hz, 1 H), 7.92 (d, J= 8.6 Hz, 1 H), 7,67 (t, J= 7.7 Hz, 1 H), 7.41-7 J3 (m. 




F 
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2 H), 737 (s, 1 H), 7.28 (t, J= 7.8 Hz, 1 H), 4.19-4.40 (m, 1 H), 4.26 (s, 2 H), 3.52 (s, 7 
H), 3.07-3.25 (m, 1 H), 2.00-239 (m, 6 H), 1.61-1.88 (m, 2 H). 

Example 40 



HCI 

c&-iV-[4-(4-DimethyIammo-quinazolm-2-yIam^ 
trifluoromethoxy-benzeiiesiilfoiiaiiiide hydrochloride 

Step A: Synthesis of c£i-iV-(4-(4-dimethylamino-quinazolin-2-ylamin^ 
<^clohexyImethyl]-2-trifluoromethoxy-beiizenesulfonamide hydrochloride. 

To a solution of c/^-[4-(4-dimefhylamino-quina2oIin-2-ylamiiio)- 
cyclohexylmethyl]-carbamic acid benzyl ester obtained in step B of example 24 (4.57 g, 
10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stirred at 
50 °C under hydrogen atmosph^e for 3 days, filtered, and concentrated to give a white 
solid (3.79 g). To a solution of the above solid (500 mg, L67 mmol) in CH2CI2 (5 mL) was 
added diisopropylethylamme (440 fJL, 2.53 mmol). The mixture was cooled on an ice-bath 
and a solution of 2-txifluoromethoxy-benzenesulfonyl chloride (457 mg, 1.75 mmol) in 
CH2CI2 (2 mL) was added dropwise. The reaction mixture was sthred on an ice-bath for 1 0 
hr. The reaction was quenched with saturated aqueous NaHCOa, The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concenttated, purified by medium-pressure liquid chromatography (NH-silica gel, 
33% EtOAc in hexane), and concentrated. To a solution of the residue in EtOAc (1 mL) 
was added 4 M hydrogen chloride in EtOAc (5 mL). The reaction mixture was stirred at 
ambient temperature for 30 min, and concentrated. A solution of the residue ia Etfi (10 
mL) was stirred at ambient temperature for 1 hr and the precipitate was collected by 
filtration to give c£y-iV*-[4-(4-dimetfaylamino-qmna2olin-2-ylamino)-cyclohexyto^ 
trifluoromethoxy-benzenesulfonamide hydrochloride (262 mg, 34%) as a white solid. 



ESI MS m/e 524, M (firee) + IT ; »HNMR (300 MHz, CDCI3) 5 13.18 (s, 1 H), 8.75 (d, J= 
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7.6 Hz, 1 H), 8.03 (dd, 7= 8.0, 1.7 Hz, 1 H), 7.89 (d, 8.2 Hz, 1 H), 7.56-7.71 (m, 2 H), 
7.34-7.55 (m. 3 H) . 7.24 (t, /= 7.5 Hz, 1 H), 4.99 (t, 7= 6.5 Hz, 1 H), 4.20-4.33 (m, 1 H). 
3.50 (s, 6 H), 2.88 (t, 7= 6.3 Hz, 2 H), 1.78-1.99 (m, 2 H), 1.38-1.77 (m, 7 H). 



2HCI 

ccr-iV'-{4-K4-Bromo-2-trijElaoromethoirf-beozylai^ 
djme&yl-qujBazoline-2,4-diaiiune dihydrochloiide 

Step A: Synthesis of c&-iV'-{4-K4-bromo-2-trifluorometfaozy-ben2yIanUno)^^ 
cyclohe37l}-iV*^-dimethyI-qiiiiiazoline-2^iaiiun 

To a solution of cw-[4-(4-dime%lammo-quinazolm-2-ylainino)- 
(qrclohexylme1hyl]-caibaimc acid benzyl este: obtained in step B of example 24 (4.57 g, 
10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stirred at 
SO "C under hydrogen atmosphere for 3 days, filtered, and concentrated to give a colorless 
solid (3.79 g). To a solution of the above solid (500 mg, 1.67 mmol) in CHjClj (5 mL) 
were added 4-bromo-2-trifIuoromethoxy-ben2aldehyde obtained in step A of example 13 
(449 mg, 1.67 mmol), AcOH (100 mg, 1.67 mmol), and NaBH(0Ac)3 (531 g, 2.51 mmol). 
The reaction mixture was stirred at ambient temperature with CaCl^ tube for 9 hr, poured 
into saturated aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, purified 
by medium-pressure Uquid chromatography (NH-silica gel, 25% EtOAc in hexane), and 
concentrated. To a solution of the residue in EtOAc (1 mL) was added 4 M hydrogen 
chloride in EtOAc (5 mL). The reaction mixture was stirred at ambient temperature for 30 
min, and concentrated. A solution of Ae residue in Et^O (10 mL) was stirred at ambient 
temperature for 1 hr and the ia:eclpitate was collected by filtration to give c/5-iV*-{4-[(4- 
bn)mo-2-trifluoiomethoxy-bffli2ylandno)-metiiyl]-<yclohexyl}-^,iV*-dimetfayI- 
quinazoline-2,4-diamine dihydrochloiide (147 mg, 34%) as a v*ite solid. 



ESIMSm/e 552, M (fi«e) + r; 'HNMR(300MH2, CDCI,) 5 12.62 (s, 1 H), 10.07 (hi 
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2 H), 8.66 (d, J= 7.6 Hz, 1 H), 8.22 (d, J= 8.4 Hz, 1 H), 7.90 (d, 8.4 Hz, 1 H), 7.65 (t, 
/= 7.6 Hz, 1 H), 7.52 (dd, 8.3, 1.8 Hz, 1 H), 7.33-7.48 (m, 2 H), 7.26 (t, /= 7.5 Hz, 1 • 
H), 4.1M.36 (m, 3 H), 3.51 (s, 6 H), 2.76-2.97 (m, 2 H), 1.51-2.27 (m, 9 H). 

Example 42 



" 2HCI 

c&r/VVV*-^Dimethyl-iV*-{4-[(2-trifl 
qumazoliiie-2,4-diaiiime dihydrochloride 

Step A: Synthesis of m-iV^^-dimethyIrA(^-{4-[(2-trffluoTOmeflioxy-be 
methyIl-cycIohexyI}-qamazoIiite-2,4-diaminedihyd^ 

Using the procedure for the step A of example 41, the title compound was obtained. 
ESI MS m/e 474, M (free) + H"; 'H NMR (300 MHz, CDCy 5 12.81 (s, 1 H), 9.97 (brs, 1 
H), 8.69 (d, J= 7.5 Hz, 1 H), 8.16-8.28 (m, 1 H), 7.90 (d, /= 8,4 Hz, 1 H), 7.63 (t, J= 7.6 
Hz, 1 H), 7.18-7.51 (m, 4 H), 4.31 (brs, 2 H), 4.15-4.30 (m, 1 H), 3.50 (s, 6 H), 2.70-2.94 
(m, 2 H), 1 .41-2.28 (m, 10 H). 

Example 43 



HCI 

m-3-Trifluoromethoxy-biphenyl-4-sulfomc acid [4"(4-dimettiylamino-quinazolin-2- 
ylammo)-cyclohexyl]-amide hydrochloride 

Step A: Synthesis of cls-3-trifluoromethoxy-biphenyI-4-sulfonic acid [4-(4- 



F 
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dimefbylaiiiino-qiunazoIm-2-7lainino)-cyclohexyl]-aimdehy 



Using the procedure for the step A of example 36, ttie title compound was obtained. 
ESI MS m/e 586, M (free) + It ;*H NMR (300 MHz, CDCI3) 5 1320 (Jots, 1 H), 8.82 (d, J 
= 8.1 Hz, 1 H), 8.09 (d, /= 8.6 Hz, 1 H), 7.88 (d, / = 7.8 Hz, 1 H), 7.40-7.73 (m, 8 H), 
7.25 (t, 7= 8.4 Hz, 1 H), 5.41 (d, J= 8.6 Hz, 1 H), 4.07-4.22 (m, 1 H), 3.49 (s, 6 H), 3.37- 
3.62 (m, 1 H). 1.57-2.01 (m, 8 H). 

Example 44 



cycIohex)rl}-AiVV*-dimethyI-qaiaazoIine-2,4-diainine dihydrochloride. 

Using the procedure for tiie stq) B of example 37, the title compound was 
obtained. 



ESI MS m/e 790, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 5 12.50-12.82 (m, 2 H), 
9.50-9.69 (m, 1 H), 8.39 (d, /= 8.1 Hz, 2 H), 7.91 (d, 7= 8.1 Hz, 1 H), 7.66 (t, J= 7.8 Hz, 
1 H), 7.48 (t, J» 8.7 Hz, 2 H), 7.07-7.43 (m. 4 H), 4.06-4.67 (m. 5 H), 3.51 (s, 6 H), 2.97- 
3.27 (m, 1 H), 2.21-2.59 (m. 4 H), 1.89-2.17 (m, 2 H), 1.36-1.82 (m, 2 H) 
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Example 45 




2HCI 

c£y-iVV^-DimethyI-JV^*{4-[(3-tri^ 
cycIohe}grl}-qamazoIiiie-2,4-diamine dihydrochloride 

Step A: Synthesis of c&-A^JV'Hiimethyl-iV^-{4-[(3-trifl 
yImethy]^a]mnoI--qrclohe3yI}-quinazolme-2,4-diai^ 

Using the procedure for tiie step A of example 43, the title compound was obtained. 
ESI MS m/e 536, M (free) + HT ; NMR (300 MHz, CDCI3) 5 12.63 (brs, 1 H), 10.07 
(brs, 2 H), 8.68 (d, J« 73 Hz, 1 H), 8.33 (d, 8,1 Hz, 1 H), 7.90 (d, J- 8.4 Hz, 1 H), 
7.17-7.68 (m, 10 H), 4.40 (s, 2 H), 4.19-4.33 (m, 1 H) , 3.50 (s, 6 H), 3.16-3.37 (m, 1 H), 
2.03-2.48 (m, 6 H), 1.64-1.88 (m, 2 H). 

Example 46 




2HCI 

£raii5-iV^-[4-(4-BFomo-2-triflaoromethoxy-beiizyla0im 
qiiinazoIine-2,4-diamiiie dihydrochloride 

Step A: Synthesis of ^ra#i5r^-[4-(4-bFomo-2-triflaoromethoxy-benzylamino)- 
cycloheayl]-iVVV'-dimethylHiuinazoUne-2,4-dianuned]^ 

Using the procedure for the step B of example 37, the tide compound was 
obtained. 

ESI MS m/e 537, M (free)^ 'H NMR (300 MHz, CDCI3) 5 13.00 (brs, 1 H), 10.08 (brs, 2 
H), 8.40 (d , 7.2 Hz, 1 H), 8.05 (d, J- 8.2 Hz, 1 H), 7.91 (d , /= 8.4 Hz, 1 H), 7.65 (t, 
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7.7 Hz, 1 H), 7.38-7.57 (m, 3 H), 7.26 (t, •/= 7.6 Hz, 1 H), 4.17 (s, 2 H), 3.83-4.06 (m, 
1 H), 3.53 (s, 6 H), 2.76-2.99 (m, 1 H), 2.09-2.46 (m, 4 H), 1.74-2.00 (m, 2 H), 1.28-1,58 
(m,2J0. 

Example 47 




l-(4-Bromo-2-trifluoromethoxy-phenyI)-l-[4-(4<4^ 
yIammo)-piperidui-l-yI]-medianone hydrochloride 

Step A: Synthesis of (4-bromo-2-trifluoro]nethoxy-phenyI)-[4-(4-dimethylamuio- 
qiunazoIin-2-yIaiiimo>piperidin-l-yl]-methw^ 

To a solution of 4-hromo-2-triflnoromethoxy-benzoic acid obtained in step B of 
example 13 (440 mg, 1.47 mmol) in CHjClj (5 mL) were added DMF (1.1 jiL, 15 ^rniol) 
and SOCI2 (175 jxL, 2.09 mmol). The mixture was stirred at reflux for 30 min and 
concentrated to give acid chloride as a pale yellow oil. To a solution of iV^^-dimethyl-iV^- 
piperidin-4-yl-quinazoline-2,4-diamine obtained in step B of example 30 (400 mg, 1.47 
mmol) in CH2CI2 (4 mL) was added diisopropylethylamine (538 fiL, 3.08 mmol). The 
mixture was cooled at 4 and a solution of above acid chloride in CHjClj (3 mL) was 
added below 5 ^C. The reaction mixture was stirred at 4 for 3 hr. The reaction was 
quenched with saturated aqueous NaHCOa, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-siKca gel, 25% EtOAc m hexane) 
to give a pale yellow oil. To a solution of above oil in EtOAc (1 mL) was added 4 M 
hydrogen chloride in EtOAc (0.26 mL). The mixture was stirred at ambient temperature 
for 50 min and concmtrated. A solution of the residue in EtiO (5 mL) was stirred at 
ambient tempareture for 30 min. The precipitate was collected by filtration, washed with 
EtaO, and dried under reduced pressure to give (4-bromo-2-trifluoromeflioxy-phenyl)-[4. 
(4-dimethylainmo-quina2olin-2-ylanimo)-piperidin-l-yl]- hydrochloride (126 
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mg, 16% ) as a white solid. 



ESI MS m/e 538, M (free) + iT ; NMR (200 MHz, CDCI3) 5 13.35 (brs, 1 H), 9.06 (d, / 
= 7.5 Hz, I H), 7.93 (d, J= 8.4 Hz, 1 H), 7.67 (dt, J= 7.7, 0.9 Hz, 1 H), 7.43-7.61 (m, 3 H), 
7.18-7.41 (m, 2 H), 4.00-4.44 (m, 2 H), 3.54 (s, 6 H), 3.03-3.78 (m, 3 H), 1.52-2.24 (m, 4 
H). 



HCi 

c&-4-Bromo-iV-(4-(4-dimethylamino-qumazoto^ 
triflaoromethoxy-benzaniide dihydrochloride 

Step A: Synthesis of 4-bromo-iV-[4-(4-dunethylaiiuno-quinazoto^ 
<yclohexyl]-2-trifluoromethoxy-benzaiiiidedihydrocUori^ 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 551, M (free)^ ; NMR (200 MHz, CDCI3) 6 13.24 (brs, 1 H), 8.95 (d, J= 
7.9 Hz, 1 H), 7.92 (d, /= 8.4 Hz, 1 H), 7.71 (d, J= 8.4 Hz, 1 H), 7.60-7.67 (m, 1 H), 7.44- 
7.58 (m, 3 H), 7.20-7.34 (m, 1 H), 6.57 (d, /= 8.4 Hz, 1 H), 4.00-4.41 (m, 2 H), 3.53 (s, 6 
H), 1.66-2.04 (m, 8 H). 

Example 49 



c£s-4-Bromo-/^-[4-(4-dimefliyIanuno-qumazolm^ 
trifluoromethoxy-benzamide hydrochloride 



Example 48 





F 
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Step A: Syndesis of 4-brom(>-iV'-[4<4HlimethykmiiioHiumazolin-2-yIa^ 
cyclohaylmethyq-2-trifluoromethoxy-beDzaiiiide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 565, M (free)* ; 'H NMR (200 MHz, CDCI3) 8 13.20 (brs, 1 H), 8.93 (d, /= 
7.9 Hz, 1 H), 7.90 (d, 8.4 Hz, 1 H), 7.84 (d, J= 8.4 Hz, 1 H), 7.42-7.70 (m, 4 H), 7.18- 
734 (m, 1 H). 6.87 (t, J= 5.5 Hz, 1 H), 4.34 (brs. 1 H), 3.51 (s. 6 H), 3.43 (t, J= 5.7 Hz, 2 
H), 1.52-2.17 (m, 9 H). 



Example SO 




2HCI 

m-A'*-(4<4-Bromo-2-trffluoromethoxy-ben2ylamino)-cydohe^^^ 
qiijiiazoUne-2,4-diamme dihydrochloride 

Step A: Synthesis of (2-chloro-qaiiiazoIin-4-yI)-methyI-amine. 

A solution of 2,4-dichloro-quinazoline obtained in step A of example 1 (125 g, 628 
mmol) in THF (1 L) was cooled to 4 "C and 40% aqueous MeNH^ (136 mL, 1.57 mol) was 
added. The mixture was stirred at ambient temperature for 80 min. The solution was 
alkaUzed with saturated aqueous NaHCOj (pH = 9) and concentrated. The precipitate was 
coDected by filtration, washed with H2O and hexane, and dried at 80 "C to give (2-chIoro- 
quinazolin-4-yl)-methyl-aniine (114 g, 94%) as a vMtSi solid. 

ESI MS m/e 193. IWT ; »H NMR (300 MHz. CDCI3) 5 7.68-7.78 (m, 3 H), 7.39-7.48 (m. 1 
H). 6.34 (his, 1 H), 3.22 (d, J= 4.8 Hz, 3 H). 

Step B: Syntbesis of w-[4-(4-methy]amino-qiuiiazolui-2-y]anuno)-<7clohez]dq- 
carbamic acid tert-bntyl ester. 

Using the procedure for the step G of example 1, the titte compound was obtained. 
ESI MS m/e 372, M + IT ; 'H NMR (300 MHz, CDCI3) 8 7.36-7.56 (m, 3 H). 7.06 (ddd, J 
= 8.2, 6.8, 1.3 Hz, 1 H), 5.71 (brs, 1 H), 5.10 (brs, 1 H), 4.45-4.72 (m, 1 H), 4.00-426 (m, 
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1 H), 3.49-3.76 (m, 1 H), 3.12 (d, J= 4.8 Hz, 3 H), 1.50-1,93 (m, 8 H), 1.46 (s, 9 H). 

Step C: Synthesis of ciy-A^^-[4-(4-bromo-2-trtQuoromethoxy-benzyla^ 
cycIohexyl]-V-methyI-qumazoIme-2^4-diaiiimed^ 

To a suspension of cz.y-[4-(4-methyIairdno-qiiinazolm^ 
carbainic acid ^erf-butyl ester (1.75 g, 4Jlinmol) in EtOAc (5mL) and CHCI3 (10 mL) 
was added 4 M hydrogen chloride in EtOAc (15 mL). The reaction mixture was stirred at 
ambient temperature for 2 hr, and concentrated. The residue was alkalized with saturated 
aqueous NaHCOj and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated (2,15 g). To a 
suspension of tiie above residue (300 mg, 1.11 mmol) in CEfilz (3 mL) were added 4- 
bromo-2-trifluoromethoxy-benzaidehyde obtained in Step A of Bcample 13 (297 mg, 1,10 
mmol), AcOH (66 mg, 1,10 mmol), and NaBH(0Ac)3 (351 mg, 1.66 nmiol). The reaction 
mixture i;^s stirred at ambient temperature with ClaClj tube for 4 hr, poured into saturated 
aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, purified by 
medium-pressure liquid chromatography (NH-silica gel, 50% EtOAc in hexane), and 
concentrated to give a pale yellow oil (91 mg). To a solution of the residue (71 mg) in 
EtOAc (1 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). The reaction mixture 
was stirred at ambient temperature for 30 min, and concentrated. A solution of the residue 
in EtjO (10 mL) was stirred at ambient temperature for 1 hr and the precipitate was 
collected by filtration to give c&-iV^-[4-(4-bromo-2-txifluoromethoxy-benzylarQino)- 
cyclohexyl]-iV*-methyl-quinazoline-2,4-diamine dihydrochloride (62 mg, 20%) as a white 
solid. 

ESI MS m/e 524, M (free) + IT ; NMR (300 MHz, CDCI3) 5 7.34-7.57 (m, 6 H), 7.05 
(ddd, y= 8.2, 6.8, 1.4 Hz, 1 H), 5.52 (bis, 1 H), 4.09-4.27 (m, 1 H), 3.82 (s, 2 H), 3.12 (d, 
4.8 Hz, 3 H), 2.57-2.72 (m, 1 H), L41-1.94 (m, 8 H). 
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rZ 2HCI 

c&-ir-{4-[2-(4-Bromo-2-trifluorometho3y-pheny 
methyI-^umazoliiie~2,4Hliamme dihydrochloride 

SUsff A: Synthesis of c&rA^-{4-[2-(4-bromo-2-trilluorometfaoxy-phenyO-eth^ 
cydohexyI}-iV^-methyl-qumazolme'2,4-diaiim dihydrochloride. 

Using the procedure for the step C of example 50, the title compound was 
obtained 

ESI MS m/e 538, M (ftee) + HT ; NMR (300 MHz, CDCy 5 12.18 (brs, 1 H), 9.93 (brs, 
3 H), 8.74 (d, J=: 6^ Hz, 1 H), 7.71-7.94 (m, 1 H), 7.60 (t, 1 H, 7.7 Hz, 1 H), 7.21- 
7,45 (m, 5 H), 3,94-4.26 (m, 1 H), 3.35-3.58 (m, 2 H), 3.08-333 (m, 3 H), 2.94 (bis, 3 H), 
1.64-2.42 (m, 8 H). 

Example 52 




2HCI 

mTA^-MethylrN^-[4-(2-trifluoromethoxy-beiiz^ 
2,4-diamine dihydrochloride 

Step A: Synthesis of c&rA^-methyl-iV'-[4-(2.trifluoromethoxy-benzylamin 
cyclohexyl]-quinazoIme-2,4-d]amine dihydrochloride. 

Using the procedure for the step C of example 50, the title compound was 
obtained. 
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ESI MS mit 446, M (free) + IT ; NMR (300 MHz, CDCI3) S 7.36-7.56 (m, 4 H), 7, 17- 
7.33 (m, 3 H), 7.04 (ddd, 1 H, /= 8.2, 6.8, 1.4 Hz, 1 H), 5.66 (brs, 1 H), 5.18 (brs, 1 H), 
4.11-4.27 (m, 1 H), 3.87 (s, 2 H), 3.10 (d, J= 4.8 Hz, 3 H), 2.60-2.74 (m, 1 H) , 1.454.95 
(m,8H). 

Example 53 



cfif-4-BromorZV*[4-(4-methyla]iimo-quin 
trifluoromettioxy-beDzaniide hydrochloride 

Step A: Synthesis of ctf-4-bromo-iV-[4-(4-methylammo-qiunazoIm^ 
(g^clohexyl]-2-trifluoromethoxy-beiizamide hydrochloride* 

To a suspension of c&-[4-(4-methylammo-qumazolin-2-ylam^ 
carbamic acid rerf-butyl ester obtained in step B of example 50 (1.75 g, 4.71inmol) in 
EtOAc (5 mL) and CHCI3 (10 mL) was added 4 M hydrogen chloride in EtOAc (15 mL). 
The reaction mixture was stirred at ambient temperature for 2 hr, and concentrated. The 
residue was alkalized with saturated aqueous NaHCOs and the aqueous layer was extracted 
with CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated. To a solution of 4-bromo-2-tiifluoromethoxy-benzoic acid obtained in step 
B of example 13 (331 mg, 1.16 mmol) in CH2CI2 (5 mL) were added DMF (1 pL, 0.01 
mmol) and SOClj (120 ^iL, L65 mmol). The mixture was stirred at reflux for 30 man and 
concentrated to give acid chloride as a pale yellow oil. To a suspension of m-A^-(4-amino- 
cyclohexyl)-JV*-methyl-^uinazoline-2,4-diamine (300 mg, LU mmol) in CH2CI2 (3 mL) 
was added diisopropylethylamine (410 /z L, 2.35 mmol). The mixture was cooled on an 
ice-bath and a solution of the above residue in CH2CI2 (3 mL) was added dropwise. The 
reaction mixture was stirred on an ice-bath for 3.5 hr. The reaction was quenched with 
saturated aqueous NaHCOj The aqueous layer was extracted with CHCI3 (three times). 
Ihe combined organic layer was dried over MgSO*, filtered, concentrated, and purified by 




F 



HCI 
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flash chromatogr^hy (NH-silica geL, 50% EtOAc in hexane) to give a pale yellow solid. 
To a solution of the residue (116 mg) in EtOAc (1 mL) was added 4 M hydrogen chloride 
in EtOAc (5 mL). The reaction mixture was stiixed at ambient temperature for 30 min, and 
concentrated A solution of the residue in Et^jO (10 mL) was stirred at ambient temperature 
for 1 hr and the precipitate was coUected by filtration to give 4-bromo-A^-[4-(4- 
methylamino-<iiiiiiazolin-2-ylairdno)-cyclohexyl]-2- 
trifluoromethoxy-benzamide (102 mg, 16%) as a white solid. 

ESI MS m/e 538, M (fiee) + BT ; ^HNMR (300 MHz, CDCI3) 5 12.72 (s, 1 H), 8.66 (d, 7= 
7.1 Hz, 1 H), 8.35 (brs, 1 H), 8.16 (d, J- 7.7 Hz, 1 H), 7.74 (d, 8.4 Hz, 1 H), 7.48-7.60 
(m, 2 H), 7.40-7.43 (m, 1 H), 7.30 (d, J= 8.4 Hz, 1 H), 7.19 (t, J- 7.8 Hz, 1 H), 6.57 (d, J 
= 8.1 Hz, 1 H), 4.34 (brs, 1 H), 4.15 (brs, 1 H), 3.22 (d, J= 3.9 Hz, 3 H), 1.90 (m, 8 H). 



Example 54 




HCI 

ciy-iV-[4-(4-Dimethylamino-quinazolin-2-ylamino)-cycto^ 
triiluorometfao:sy-benzamide hydrochloride 

Step A: Synthesis of cfr-iV-[4-^4-dimethylainino-qiimazolm-2-ylamino)- 

cyclohexylmethyl]-2-trifIiioromethoxy-benzamide hydrochloride. 

To a solution of cis-[4-(4-dimethyIamino-quina2X)lin-2-ylainino)- 

cyclohexyhnethyll-carbamic acid benzyl ester obtained in step B of example 24 (4.57 g, 

10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stined at 

50 °C under hydrogen atmosphere for 3 days, filtered, and concentrated to give a ^te 

solid (3.79 g). To a solution of tte above solid (300 mg, 1,00 mmol) in CH2CI2 (3 mL) was 

added triethylamine (280 pL, 2.01 mmol). The mixture was cooled on an ice-bath and a 

solution of 2-trifluoromethoxy-benzoyl chloride (236 mg, 1.05 mmol) in CHjClj (2 mL) 

was added dropwise. The reaction mixture was stirred on an ice-bath for 5 hr. The reaction 

was quenched with saturated aqueous NaHCOj The aqueous layer was extracted wilh 

OHClj (three times). The combined organic layer was dried over MgSO^, filtered, 
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concentrated, purified by flash chromatography (NH-silica gel, 33% EtOAc in hexane and 
siUca gel, 10% MeOH in CHCI3), and concentrated. To a solution of the residue in EtOAc 
(1 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). Hie reaction mixture was 
stirred at ambient tenqwrature for 30 min, and concentrated. A solution of the residue in 
EtjO (10 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected 
by filtration to give CTs-iyr-[4<4-dimethylammoKpiinazoU^^^ 
2-trifluoromethoxy-benzamide hydrochloride (134 mg, 31%) as a white soUd. 
ESI MS m/e 510, M (free) +Na*; 'RmSR (300 MHz, CDCl^ 8 13^9 (s, 1 H), 8.89 (d, J 
= 7.9 Hz, 1 H), 7.93 (dd, J= 7.7, 1.8 Hz, 1 H). 7.89 (d, J= 8.4 Hz. 1 H), 7.63 (t, /= 7.3 Hz, 
1 H). 7.52 (d, J= 7.9 Hz, 1 H), 7.47 (dd, J= 8.1, 1.9 Hz, 1 H), 7.39 (t, J= 7.6 Hz. 1 H), 
7.29 (d, J= 9.0 Hz. 1 H). 7.23 (d, J= 7.3 Hz. 1 H), 6.77 (t. 5.6 Hz. 1 H), 4.18-436 (m, 
1 H), 3.51 (s, 6 H), 3.42 (t, J= 63 Hz. 2 H). 1.35-2.02 (m, 9 H). 



Example 55 




HCI 



cis-^^[4-(4-Methylamino-qiiiiiazolin-2-ylamino)-cyclohexyq 
benzamide hydrochloride 

Step A: Synthesis of cis-iV-l4-(4.methylamino-qTrinazolin-2-ylamino)-cyclohesyll-2- 
triflaorometiioxy-beiizamide hydrochloride. 

Using the procedure forthe step A of example 54. the title compound was obtained. 
ESIMS m/e 460, M (free) *HNMR (300 MHz, CDCI3) 5 12.61 (s, 1 H), 8.70 (d, J= 
4.4 Hz, 1 H), 8.57 (d. /= 7.6 Hz. 1 H). 826 (d, 8.1 Hz, 1 HX 7.82 (dd, J= 7.7. 1.8 Hz, 
1 H). 7.08-7.57 (m, 6 H). 6.60 (d, J= 8.1 Hz. I H), 4.25-4.45 (m, 1 H), 4.01-425 (m, 1 H). 
320 (d, J=4.5 Hz, 3 H), 1.53-2.18 (m. 8 H). 



Example 56 
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HCI 

<^.jV-[4-(4-Dimetiiylammo-qiiinazoto-2-ylaiiiino)Hyd^ 
benzamide hydrochloride 

Step A: SynfliMis of c»-iV-[4-(4.dimethyIauuao-qiimazolin-2-jdaiM 
trifluoromethoxy-beazamide hydrochloride. 

To a suspension of polymer supported DMAP (2.45 g, 7.35 mmol) in CH^CIj (6 
mL) we added 2-triflnotoinethoxy-benzoyl chloride (472 mg, 2.10 mmol) and cis-N'-CA- 
aiiiino-cyclohexyI>//',iV'-dimethylsiuina2»lii^ obtained in step C of exan^jle 

9 (300 mg, 1.05 mmol). Hie mixture was stated at ambient tempwatuie for 24 h, filtered, 
poured into saturated aqueous NaHCO,. The aqueous layer -was radracted with CHCl, 
(three times). The combined oiganic layer was dried over ^feSO*. filtered, concMitrated, 
purified by medium-pressure Uquid chromatography (NH-silica gel, 25% EtOAc in 
hexane), and concentrated. To a solution of the residue in EtOAc (1 mL) was added 4 M 
hydrogen chloride m EtOAc (10 mL). The reaction mixture was stirred at ambient 
teooperatare for 1 hr, and concentrated. A solution of Ihe residue in Et,0 (10 mL) was 
stirred at ambient temperature for 1 hr and the precipitate was collected by filtration to 
give cis-iV^[4<4-diineth3daminoHiumazolin-2-yIainino^yclohe^^^ 
benzamide hydrochloride (145 mg, 27%) as a white solid. 

ESI MS m/e 474, M + ir ; 'H NMR (300 MHz. CDCI3) 5 1322 (s, 1 H), 8.88 (d, J- 7.5 
Hz, 1 H), 7.90 (d, J= 82 Hz, 1 H), 7.79 (dd, J= 7.6, 1.9 Hz, 1 H). 7.64 (t, /= 7.5 Hz, 1 H). 
7.52 (d, J = 8.7 Hz, 1 H), 7.47 (dd, 7« 8.1, 1.9 Hz, 1 H), 7.37 (dt. /= 7 J. 12 Hz, 1 H), 
720-7.33 (m, 2 H), 6.66 (d, J= 8.4 Hz, 1 H), 4.06-4.36 (m, 2 H), 3.52 (s. 6 H), 1.55-221 
(m,8H). 



Example 57 



9% 



1 H ? f 



2HCI 
313 



wo 03/028M1 



PCTAJS02/31059 



c&-^»-l4-{4-Bromo-2-t^muoromcthoxy-pllcnyla^Ilmo)^^^^ 
quinazo]ine-2,4-diainme dihydrochloride 

Step A: Synthesis of c&^-I4K44>rom<>-2-trifluoromethoxy-phenylammo> 
cyclohexyllriV',A'-dimethyHuiMzoline-2,4-diainm 

To a glass flask were added 18-crovra-6 (647 mg, 2.45 mmol). 4-Bromo-l-iodo-2- 
trifluoromeHioxy-benzene (770 mg, 2.10 mmol). ay-JV<4.ammo-<qrcloliexyO-^^.iV- 
dimefhyl-quiBazoline-2,4-dianune obtained in step C of example 9 (500 mg, 1.75 mmol), 
sodium tert-butoxide (235 mg, 2.45 mmol), tris(dibenzylideneacetone)dipalladimn (160 
mg, 0.175 mmol), (R).(+)-2,2'-Bis(diplienylphosphino)-l,l'-biii^hHiyl (160 mg, 0.175 
mmol) and THF (3.5 mL). The reaction mixture was stirred at reflux 18 hr. The mixture 
was filtered through a pad of celite, concentrated, and purified by flash chromatography 
(NH-siUca gel, 33% EtOAc in hexane) to give a pale yeUow oil. To a solution of above oU 
in Et^O (2 mL) was added 4 M hydrogen chloride in EtOAc (0.3 mL). The mixture was 
stirred at ambient temperature for 30 min and concentrated. A solution of the residue in 
Et,0 (2 mL) was stirred at ambient tempaieture for 15 min. The precipitate was coUected 
by filtration, washed with Et,0, and dried under reduced pressure to give cis-^-[H4- 
bromo-2-trifluoromethoxy-phenylamino>cyclohexyl]-iV^,iV^-dimethyH 

diamine dihydrochloride (189 mg, 18% ) as a white soUd. 

ESI MS m/e 524, M (free) + IT ; NMR (300 MHz, CDCI3) 5 13.04 (s, 1 H), 8.85 (d, J= 
7.9 Hz, 1 H), 7.90 (d. 7= 8.1 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.53 (d, J = 7.6 Hz, 1 H), 7.22- 
7.31 (m. 1 H), 6.94 (s. 1 H), 6.79 (s, 1 H), 6.65 (s, 1 H), 4.28 (brs, IH), 3.52 (s, 6 H), 3.30- 
3.45 (m, 2 H), 1.64-2.08 (m, 8 H). 
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" HCI 

ciyriV-[4-(4-MethyIaiiuno-qumazo^^ 
trifluoromethoxy-benzamid hydrochloride 

Step A: Synthesis of c&-[4-(4-mefhylaiiuno-qpunazoIin-^^^ 
carbamic acid benzyl ester. 

Using the procedure for the step G of Example 1, the title compound was obtained. 
ESI MS m/e 420, M (free) + IT ; NMR (300 MHz, CDCI3) 6 7.20-7.59 (m, 8 H), 7.04 
(ddd, J= 82, 6.8, 1.3 Hz, 1 H), 5.54-5.76 (m, 1 H), 5.10 (s, 2 H), 4.78-5.24 (m, 2 H), 4.18- 
4.36 (m, I H), 3.11 (d, /= 4.8 Hz, 3 H), 2,92-3.16 (m, 2 H), 1.06-1.94 (m, 9 H). 

Step B: Synthesis of c£y-A'^I4-(4-mettiyIamino-quinazolin-2-ylamino)- 
cycIohexylmethyIl-2-trifluoromethoxy-benzanud hydrochloride. 

To a solution of d5-[4-{4-methylammo-quinazolin-2-ylaimno>cyclohex^ 

carbamic add benzyl ester (2.73 g, 6.50 mmol) in MeOH (27 mL) was added 10% Pd/C 

(273 mg). The mixture was stirred at 50 under hydrogen atmosphere for 14 hr, filtered, 

and concentrated to give a colorless solid (1.95 g). To a suspension of polymer supported 

DMAP (2.45 g, 7.35 mmol) in CH2CI2 (10 mL) were added 2-trifluoromethoxy-benzoyl 

diloride (472 mg, 2.10 mmol) and the above solid (300 mg, 1.05 mmol). The mixtxnre was 

stirred at ambient temperature for 2.5 days, filtered, poured into saturated aqueous 

NaHCOa. The aqueous layer was extracted with CHCI3 (three times). The combined 

organic layer was dried over MgS04, filtered, concentrated, purified by medimn-pressure 

liquid dhromatogr^hy (NH-silica gpl, 50% EtOAc m hexane) and flash chromatography 

(silica gel, 20% MeOH in CHCI3), and concentrated. To a solution of the residue in EtOAc 

(1 mL) was added 4 M hydrogen chloride m EtOAc (5 mL). The reaction naixture was 

stirred at ambient temperature for 30 min, and concentrated. A solution of the residue m 

Et^O (5 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected 

by filtration to give cw-iV'-[4-(4-mefliylanuno-quinazolin-2-ylamino)-<q^^^ 

trifluoromethoxy-benzamide hydrochloride (20 mg, 4%) as a white solid. 

ESI MS m/e 474, M + H"; ^HNMR (500 MHz, CDCI3) 5 12,82 (s, 1 H), 8.63 (d, 7= 7.3 
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Hz, 1 H), 7.97-8.12 (m, 2 H), 7.91 (dd, J= 7.6, 1.5 Hz, 1 H), 7.54 (t, 7= 7.6 Hz, 1 H), 7.48 
(dt, 7.9, 1.8 Hz, 1 H), 7.38 (t, J- 7.0 Hz, 1 H), 7.26-7.35 (m, 2 H), 7.19 (t, 7= 7.6 Hz, 
1 H), 6.77 (t, J= 5.8 Hz, 1 H), 4.30-4.41 (in, 1 H), 3.41 (t, /= 6.4 Hz, 2 H), 3.20 (d, •/= 
3.7 Hz, 3 H), 1.48-2.01 (m, 9 H), 



2HCI 

c&-iV^-Methyl-A^^-{4-[(2-trifluoromethoxy-ben^ 
qiimazolme-2,4-dianune dihydrochloride 

Step A: Synthesis of ciy-JV^-methyl-iV^-{4-[(2-trifluoromethoxy-bei^^ 
fyclofaexyl}-qiiinazoIme-2,4-diainiiie dihydrochloride. 

To a solution of d5-[4-(4-methylammo-^uiiiazolm^ 
carbamic acid benzyl ester obtained in step A of example 58 (2.73 g, 6.50 nnnol) in MeOH 
(27 mL) was added 10% Pd/C (273 mg). The mixture was stirred at 50 °C under hydrogen 
atmosphere for 14 hr, filtered, and concentrated to give a colorless solid (1.95 g). To a 
solution of the above solid (300 mg, 1.05 mmol) in MeOH (3 mL) were added 2- 
ttifluoromeflioxy-benzaldehyde (200 mg, 1.05 mmol), AcOH (63 mg, 1.05 mmol), and 
NaBHaCN (99 mg, 1.58 mmol). The reaction mixture was stirred at ambient temperature 
with CaClj tube for 4 hr, poured into 1 M aqueous sodium hydroxide, and the aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, purified by medium-pressure liquid chromatography (NfH- 
silica gel, 50% EtOAc in hexane) and flash chromatognqphy (silica gel, 10% MeOH in 
CHCI3), and concentrated. To a solution of the residue in EtOAc (1 mL) was added 4 M 
hydrogen chloride in EtOAc (5 mL). The reaction mixture was stirred at ambient 
temperature for 30 rnm^ and concentrated. A solution of the residue in E^O (10 mL) was 
stirred at ambient temperature for 1 hr and the precipitate was collected by filtration to 
give cf^-iV*-mediyl-i\r^-{4-[(2-trifluoromethoxy-benzyla^ 
quinazoIine-2,4-diamine dihydrochloride (175 mg, 33%) as a white solid. 



Example 59 
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ESI MS m/e 460. M (free) + IT ; *H NMR (300 MHz. CDCI3) 5 11 .49 (bis, 1 H). 9.74 (brs, 
1 H), 9.57 (d, J= 4.4 Hz. 1 H), 8.43 (d, J= 8.4 Hz. 1 H), 8.27 (d, /= 8.4 Hz, 1 H), 8.13 
(dd, /= 7.5, 1.8 Hz. 1 H). 724-7.51 (m, 4 H), 6.95-7.16 (m, 2 H), 4 J8 (s, 2 H). 4.13^.38 
(m. 1 H), 2.99 (d. y = 4.5 Hz; 3 H). 2^ (d. J= 4.8 Hz, 2 H), 1.41-2.19 (m, 9 H). 

Esample 60 




2HCI 



c&rA^-{4-[(4-Bromo-2-trilluoromethoay-b«]izylamino)-mefhylI' 
cydohex3H[}-iV'-metliyl-^iiinazolme-2,4-diamiM dihydrochloride 

Step A: Synthesis of cif JV'-{4-[(4-bromo-2-trffluoromc&ojy-beiizylaniino)-methyl]- 
^doh^Q-A'-methyI-qiiiiiazoIiiie-2,4-diaiiiine dihydrochloride. 

Uang Ibe procedure for the step A of Example 59, the title conqwund was 
obtained. 

ESI MS m/e 538, M (free) + H*; *HNMR (500 MHz, CDCI3) 8 11.23 (brs. 1 H). 9.75 (brs. 
2 H), 9.46 (bts, 1 HX 8.43 (d, /= 7.9 Hz, 1 H), 8.29 (d, /= 8.5 Hz, 1 H). 8.08 (d, J= 8.5 
Hz, 1 H), 7,55 (dd, 8.6, 1.8 Hz, I H), 7.44-7.52 (m, 2 H), 7.14 (t, /= 7.3 Hz, 1 Hi, 7.07 
(d. 7.9 Hz, 1 H), 424 (s. 2 H), 4.19-4.30 (m, 1 H). 2.88-3.05 (m, 5 H), 1.38-1.84 (m, 9 
H). 
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cu-4.BromO"iV-[4-(4^methyIamino-quin^ 
trifluoromethoiy-benzamide hydrochloride 

Step A: Synthesis of c£s-4-bn>morZV-l4-(4-methylainmo-qumazoto^ 
cycIohe3ylmethyl]-2-triflaoromethoxy--benza]iudehydrocUo^^ 

To a solution of ciy-[4<4rMethylamino-qirinazolin-^^^ 
caibamic acid ben2yl ester obtained m step A of example 58 (2.73 g, 6.50 mmol) in MeOH 
(27 mL) was sdded 10% Pd/C (273 mg). The mixture was stirred at 50 °C under hydrogen 
atmosphere for 14 hr, filtered, and concentrated to give c£y-iV*-(4-Aminomethyl- 
cycIohexyl)TiV*-methyl-quinazoline-2,4-diamin (1,95 g) as a white solid. To a solution of 
4-bromo-2-trifluoromethoxy-beiizoic acid obtained in step B of example 13 (599 mg, 2.10 
mmol) in CH2CI2 (6 mL) was added DMF (1 pL, 14.7 pmol) and 8002(190 |iL, 2.60 
romol). The mixture was stirred at reflux for 30 min and concentrated to give acid chloride 
as a pale yellow oil. To a suspension of polymer supported DMAP (2.45 g, 7.35 mmol) in 
CH2CI2 (6 mL) were added above acid chloride and cfa-iV^-(4-aminomethyl-cyclohexyl)- 
y-mefhyl-qninazoline-2,4-diamine (300 mg). The mixture was stirred at ambient 
temperature for 24 hr, filtered, poured into saturated aqueous NaHCOg. The aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, purified by mediiraa-pressure Hquid chromatography (NH- 
siUca gel, 50% EtOAc in hexane), and concentrated. To a solution of the residue in EtOAc 
(1 mL) was added 4 M hydrogen chloride in EtOAc (10 mL). The reaction mixture was 
stirred at ambient temperature for 1 hr, and concentrated. A solution of tiie residue in Etfi 
(10 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected by 
filtration to give ci^-4-bromo-iNr-[4-(4-methylamino-<iuinazolin-2-yl 
cyclohexylmefhyl]-2-trifluoromethoxy-benzamide hydrochloride (47 mg, 8%) as a white 
solid. 

ESI MS m/e 551, M (ficee)* ; NMR (500 MHz, CDCI3) 5 12.61 (s, 1 H), 8.56 (d, J- 7,3 
Hz, 1 H), 8.40 (brs, 1 H), 8.15 (d, 8,5 Hz, 1 H), 7.78 (d, J= 8.5 Hz, 1 H), 7,47-7.55 (m, 
2 H), 7.42 (t, 1.5 Hz, 1 H), 7.26 (d, J= 8.5 Hz, 1 H), 7.17 (t, /= 7,6 Hz, 1 H), 6.88 (t, J 
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= 5.8 Hz, 1 H), 432AM (m, 1 H), 3.40 (t, 7= 6.1 Hz, 2 H), 320 (d, J= 4.3 Hz, 3 H), 
1.49-2. 00 (m, 8 H). 



2HCI 

c£yrA^-{4-[3-(4-Brom()-2-trifluoTOmethoxy-phenyl^^ 
-cyclohexyl}-iVVV*-dimethyl-qumazoUn^^ dihydrochloride 

Step A: Synthesis of ^)-3«<4-bromo-2-tri£luoroinetho3qr.phenyl)-acrylic acid ethyl 
ester. 

To a solution of (ethoxy-methoxymethyl-phosphinoyl>"acetic acid ethyl ester (3.45 
g, 15.4 mmol) in THF (230 mL) was added 60% sodium hydride in oU (370 mg, 15.4 
mmol). The mixture was stiired at ambient temperature for 50 min and cooled at 4 °C. To 
the reaction mixture was added 4-bromo-2-trifluoromethoxy-benzaldehyde (3 g, 11.2 
mmol) in THF (100 mL). The mixture was stirred at ambient temperature for 15 hr. The 
solution was poured into HjO, and the aqueous layer was extracted witb EtOAc (three 
times). The combined organic layer was dried over MgS04, ffltered, concentrated, and 
purified by flash chromatogr^hy (silica gel, 5% EtOAc in hexane) to give (E)-3-(4- 
Bromo-2-trifluoromethoxy.phenyl)-acryKc acid ethyl ester (2.98 g, 79 %) as a colorless 
oil. 

CI MS m/e 339, M + H^ ; 'H NMR (300 MHz, CDCI3) 8 7.85 (d, J = 15.8 Hz, 1 H), 7.42- 
7.58 (m, 3 H), 6.48 (d, J= 15.8 Hz, 1 H), 4.29 (q, 7.0 Hz, 2 H), 1.35 (t, /= 7.0 Hz, 3 
H). 

Step B: Synthesis of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propan-l-oL 

A suspension of Uthium aluminum hydride (834 mg, 22.0 mmol) in Blfi (20 mL) 
was cooled at 4 ^C. A solution of (E)-3-(4-bromo-2-trifluoromethoxy-phenyl)-acrylic acid 
etiiyl ester (2.98 g, 8.79 mmol) in Etfi (9 mL) was added dropwise, and the mixture was 
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stiired at ambient tempwature for 90 min. The reaction was quendied witli EtOAc (6 mL) 
and saturated aqueous NH4CI was added dropwise. The aqueous layer was extracted wilii 
EtOAc (three limes). The combined oiganic layer was washed with 1 M aqueous HCl, 
dried over M^04, filtered, concenlrated, and purified by flash chromatography (silica gel, 
25% EtOAc in hexane) to give 3-(4-bromo-2-trifluorometiiDxy-phenyl>propan-l-ol (1.14 
g, 43 %) as a colorless oil 

EI MS m/e 298. Nf ; 'H NMR (300 MEJz, CDCI3) S 7.10-7.43 (m, 3 H), 3.68 (t. /= 6.4 Hz. 
2 H), 2.67-2.80 (m, 2 H), 1.75-1.94 (m, 2 H). 

Step C: Syndesis of 3-(4-bromo-2-trifluoromeflioiy-phenyI)-propioDaldehyde. 

A solution of 3-(4-bromo-2^trifhiorome«ho3qr-phenyO-propan-l-ol (1.03 g, 3.44 
mmol) in 002^2 (47 mL) was cooled at 4 'C and added celite (1.4 g) and pyridmium 
chloroduomate (1.11 g, 5.16 mmol). The reaction mixture was stirred at ambient 
temperature for 6 hr and filtered through a pad of celite, concentrated, and purified by 
flash chromatography (siUca gel. 16% EtOAc in hexane) to give 3-(4-hromo-2- 
trifluoronietho3qr-idienyl>propionaldehyde (659 mg. 64%) as a colorless oil. 
a MS m/e 297, M + ET ; NMR (300 MHz, CDCy 5 9.80 (t, J= 1.1 Hz, 1 H), 7.32- 
7.42 (m.2H). 7.17 (d,/-8.4. Hz, lH),256(t,J= 7.4 HZ.2H), 2.72-2.81 (m,2H). 

Step D: Synthesis of c£s-iV*-{4-[3-(4-bromo-2-trifluoromethojy-phenyl)- 
propylaminol-iydohexyl}-iV*,iV'-dimethyl-qiiinazoltoe-2,4-diammedihyd^ 

Using the procedure for Uie step B of example 37, the title compound was 
obtained. 

EST MS m/e 566, M (free) + H*; »H NMR (300 MHz, CDCU) 5 8.81 (d, J= 72 Hz, 1 H), 
7.91 (d, J= 75 Hz, 1 H), 7.60-7.70 (m. 1 H), 7.49 (d, /= 8.4 Hz, 1 H), 7.12-7.42 (m, 5 H), 
4.31 (brs, 1 H), 3.52 (s. 6 H), 3.23 (brs, 1 H), 3.02-3.14 (m, 2 H), 2.78 (t, J= 7.8 Hz. 2 H), 
1.97-236 (m. 8 H), 1 J9-1.85 (m. 2 H). 



Example 63 
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c£yTW^-{4-[4-(4-Broma-2-trifluoromethox^^^ 
dimettyI-^iimazo]ine-2»4-dkmme dihydrochloride 

Step A: Synthesis of (E0-4-<4-bromo-2-trifluoromethoxy-phenyI)-but-2-eM acid 
ethyl ester. 

Using the procedure for flie step A of example 62, the title compound was obtained. 
ESI MS m/e 352, ; NMR (300 MHz, CDCij) 5 7.33-7.53 (m, 3 H), 6.64 (d, J= 16.2 
Hz, 1 H), 6.37 (dt, J= 16.0, 7.1 Hz, 1 H), 4.18 (q, J- 7.2 Hz, 2 H), 3.28 (dd, 7= 7.1, 1.5 
Hz, 2 H), 1.29 (t,/= 7.2 Hz, 3 H). 

Step B: Synttiesis of 4-(4-bromo-2-trifluoromethoxy-phenyI)-butan-l-oL 

Using the procedure for the step B of example 62, the title compoimd was 
obtained. 

EI MS m/e 312, M^; ^HNMR (200 MHz, CDCI3) 5 7.10-7.42 (m, 3 H), 3.68 (t, J- 5.1 Hz, 
2 H), 2.60-2.82 (m, 2 H), 1.50-1.79 (m, 4 H), LlO-1.50 (brs, 1 H). 

Step C: Synthesis of 4-(4-bromo-2-trifluoromethoxy-phenyl)-butyraIdehyde. 

Using the procedure for the step C of example 62, the title compound was 
obtained. 

ESI MS m/e 3 II, M + IT ; ^H NMR (200 MHz, CDCI3) 5 9.79 (s, 1 H), 7.02-7.22 (m, 3 H), 
2.60-2.84 (m, 2 H), 2.49 (t, 7= 5.9 Hz, 2 H), 1.80-2.03 (m, 2 H). 

Step D: Synthesis of c&-A^-{4-[4-(4-bromo-2-trifluoromethoxy-phenyO-butyla^ 
cydohe^l}-^VV*-dimcthyl-qiunazoline-2,4-diam dihydrochloride. 

To a suspension of cw-JV^-(4-anmio-cyclohexyl)-7Sr',JN^-dimethyl^^ 
diamine obtained in step C of example 9 (240 mg, 0.84 mmol) in MeOH (3 mL) were 
added 4-(4-bromo-2-trifluoromethoxy-phenyl)-butyraldehyde (262 mg, 0.84 mmol), acetic 
acid (79 mg, 126 mmol), and NaBHaCN (79 mg, 1.26 mmol). The reaction mixture was 
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Stirred at ambient temperature for 8 hr. The reaction was quenched with saturated aqueous 
NaHCOa, The aqueous layer was extracted with CHCI3 (tiiree times). The combined 
organic layer was dried over MgS04, jfiltered, concentrated, and purified by medium- 
pressure liquid chromatography (NH-silica gel, 50% EtOAc m hexane) to give a pale 
yellow solid To a solution of above solid in EtOAc (2 mL) was added 4 M hydrogen 
chloride in EtOAc (10 mL). The mixture was stirred at ambient ten^erature for 1 hr and 
concentrated. A solution of the residue in EtJO (20 mL) was stirred at ambient tempareture 
for 1 hr. The solid was collected by filtration, washed with EtjO, and dried under reduced 
pressure to give c£s-iV^^-{4-[4-(4-bromo-2.trifiuoromethoxy-phenyl)-bulyIai^ 
cyclohexyl}-JV^,JV^-dimethylHiuinazoline-2,4-diam dihydrochloride (220 mg, 40% ) as a 
white solid. 

ESI MS m/e 580, M (fi:ee) + IT ; NMR (200 Nfflz, CDCI3) 5 12.73 (brs, 1 H), 9.55 (brs, 
2 H), 8.66-8.88 (m, 1 H), 7.92 (d, 7.9 Hz, 1 H), 7.66 (t, J= 7.3 Hz, 1 H), 7.48 (d, J= 
7.7 Hz, 1 H), 7.12-7.40 (m, 3 H), 420-4.42 (m, 1 H), 3.52 (s, 6 H), 2.92-3.42 (m, 3 H), 
2.60-2.78 (m, 2 H), 1.58-2.59 (m, 12 H). 

Example 64 




2HC( 

c£y-iV^-(4-{[2-(4-Bromo-2-trifluoromethoxy-phenyI)-ethylaminoI-methyI}- 
cyclohejyQ-iVV^V^-dimetfayl-qiimazoIiQ^^ 

Step A: Synthesis of i^^-<4-aminomethy^cr|rclohexyI)riV'^--dimethyl-qainazoM 
diamine* 

To a solution of c£s-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexylmethylj-carbamic acid benzyl ester obtained in step B of exanrple 24 (12.1 g, 
27.9 mmol) in MeOH (120 mL) was added 10% Pd/C (1.21 g). The mixture was stirred at 
50 °C under hydrogen atmosphere for 19 hr, filtered, concentrated, and purified by flash 
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chromatography (NH-silica gel, 66% EtOAc in hexane to 15% MeOH in chloroform) to 
give JV^-<4-arxunomethyl<yclohexyl)-//',Ar'-dimethyI-qiiinazoto (6.9 g, 

83%) as a yellow solid 

CI MS m/e 300. M + iT ; 'H NMR (300 MHz, CDClj) 5 7.81 (d, /= 8.4 Hz, 1 H), 7.40- 
7.51 (m. 2 H). 6.98-7.04 (m, 1 H), 5.04 (d, J= 73 Hz, 1 H), 424-4.30 (m, 1 H), 3.27 (s. 6 
H), 2.60 (d, J= 6.4 Hz, 2 H), 1.81-1.96 (m, 2 H), 1.57-1.76 (m, 4 H), 0.90-1.51 (m. 5 H). 

Step B: Synthesis of c£s-JV'-(4-{(2-(4-bromo-2-triflaoromethojy-phenyl^ethylaininol- 
mefliyl}-<ydohejyl)-iV^iV'-dimeth3i-qirinaMline-2/*-diainine dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 566, M (free) + ; NMR (300 MHz, CDClj) 5 12.45 (s, 1 H), 9.74 (brs, 2 
H), 8.70 (d, y = 7.6 Hz, 1 H), 7.90 (d, /= 8.4 Hz, 1 H), 7.66 (t, J= 7.6 Hz, 1 H), 7.17-7.52 
(m, 4 H), 4.30 (brs, 1 H), 3.52 (s, 6 H), 3.32-3.50 (m, 2 H), 3.17 (brs, 2 H), 3.01 (brs. 2 H), 
1.56-2.10 (m, 9 H). 

Example 65 



2HCI 

cis-iV^4-{I2-(4-Bn>mo-2-trinuorometho3y-phenyI)-efliylamino]-metli^ 
cydohexyO-iV'-mefliyI-qtimazoIme-2,4-diaminedil^drocUori^ 

Step A: Synthesis of «5-JV^4-{[2-(4-bromo-2-triiluoromethoxy-phenyI)-ethylaminol- 
methyl}-cycIohejqrI)-lV*-me«iyl-qninazoline-2,4-dianuttedihydrocWori^ 

Using procedure for the step A of exanq)le 59, the title compound was obtained. 
ESI MS m/e 552 M (free) + IT ; »HNMR (300 MHz, CDClj) 5 11.66 (s, 1 H), 9.62 (brs, 1 
H), 9.40 (brs, 1 H), 8.05-8.50 (m, 2 H), 7.21-7.58 (m, 4 H), 656-7.21 (m, 2 H), 4.26 (brs, 1 
H), 3.41 (brs, 2 H), 2.75-3.31 (m, 7H), 130-2.24 (m, 9 H). 
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Example 66 



Y I 




2HCI 

c&-JVVV*-DimcthyIriV^-{4-[2-(24Tffl 
qiiiiiazoliae-2y4-diaiiiine dihydrocMoride 

Step A: Synthesis of cis-iVVV'-dme&yl-JV^-{4-[2^-trfflnoTOmeaox^^ 
etfayIamino]-qrdohexyl}-qumazoline-2,4-diaininedihydrocU 

To a solution of c£s-iV*-{4-[2-(4-bromo-2-1iifluoromethoxy-pl^ 
(grclohexyl}-MiV^-^}imethyl-qvi^ dihydiochloride obtained in step B 

of exanq)le 37 (250 mg, 0.4 nimol) in EtOH (5 mL) was added 10% Pd/C (75 mg). The 
mixture was stirred at ambient temperature under Jbydiogen atmosphere for 17 he, filtered, 
poured into saturated aqueous NaHCOj. The aqueous layer was eictracted with CHCI3 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated, 
and purified by flash chromatography (NH-silica gel, 50% EtOAc in h^cane) to give a 
colorless oil. To a solution of above oil in EtOAc (4 mL) was added 4 M hydrogen 
chloride in EtOAc (0.25 mL). The mixture was stirred at ambient temperature for 1 hr and 
concentrated. The residue was suspended with E^O (15 mL) and stirred at ambient 
tenqiaieture for 1 hr. The solid was collected by filtration, washed with EtjO, and dried 
under reduced pressure to give cw-MJV^-dimethyl-iV^-{4-[2-(2-trifluoromethoxy-phenyl)- 
e1hylamino]<yclohexyl}-quinazoline-2,4-diamine dihydrochloride (104 mg, 48% ) as a 
white solid. 

ESI MS m/e 474, M (fi:ee) + IT ; NMR (300 MHz, CDCI3) 5 12.62 (s, 1 H), 9.78 (hrs, 2 
H), 8.71 (brs, 1 H), 7.93 (d, J« 8.4 Hz, I H), 7.39-7.77 (m, 3 H), 7.14-737 (m, 4 H), 4.33 
(brs, 1 H), 3.15-3.71 (m, 11 H), 1.93-2.53 (m, 6 H), L62-1.89 (m, 2 H). 

Example 67 



F 




HCI 
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a5-2-<4-Bn)mo-2-trifluoromethoxy-phenyI)^^ 
ylammo)-cycIohexyl]-acetainide hydrochloride 

Step A: Synthesis of (4-hn>mo-2-trifluojrometho37-phenyI)-acetic add. 

Using the procedure for the step B of example 13, the title compound was 
obtained 

ESI MS m/e 298, ; NMR (300 MHz, CDCI3) 6 7.39-7.47 (m, 2 H), 7.22 (d, J= 8.1 
Hz,lH),3.70(s,2H). 

Step B: Synthesis of c£s-2-(4-bromo-2-trifluoromethoxy-pheiiyI)-iV-I4-{4- 
dunethylanimo-qiunazolin-2-ylaiiiino)Myclohe3^^ 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M (free) + IT ; *H NMR (300 MHz, CDCI3) 5 13.15 (s, 1 H), 8.91 (d, J 
^inYiz,\ H), 7.89 (d, J= 8.4 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.48-7.56 (m, 1 H), 7.39-7.45 
(m, 1 H), 7.21-7.33 (m, 2 H), 6.02 (d, 8.8 Hz, 1 H), 4.19-4.33 (m, 1 H), 3,82-4.03 (m, 1 
H), 3.53 (s, 2 H), 3.51 (s, 6 H), 1.64-1.97 (m, 8 H). 

Example 68 

HCI 

ciy-2-<4-Bromo-2-trmuoromethoxy-phenyI)TiV^[4-(4-dm 
ylaiiuno)-cyclohexylmethyl]-acetanude hydrochloride 

Step A: Synthesis of cfr-2-(4-bromo-2-trifluorometho3y-pheny0-iV-I4-(4- 

dunethylamuio-quhaiazolin-2-ylaauno)-qrclohexybnediyl]-acetai^ 

Using the procedure for the step A of example 47, the title compound was obtained. 

325 



wo 03/028641 



PCTAJS02/31059 



ESI MS m/e 580, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 8 12.85 (bis, 1 H), 9.08 (d, J 
= 8.4 Hz, 1 H), 7.90 (d, 7= 8.8 Hz, 1 H), 7.58-7.72 (m, 1 H), 7.19-7.54 (m, 5 H), 6.81-6.98 
(m. 1 H), 4.284.51 (m, 1 H). 3.83 (s, 2 H). 3.51 (s, 6 H), 3.29-3.34 (m, 2 H). 1.42-2.03 (m. 
9H). 



HCr 

cii^-3-(4-Bromo-2-trffluoro)niethoxy-phenyO-iV-[4-(4-dimethylamino-q^ 
yIamiiio)cycIohesyI]-propionaiiiide hydrochloride 

Step A: Synfliesis of 3-(4-bTOmo-2-trifluoromethosy-phenyl)-propionlc acid. 

To a soMon of 3-(4-brDmo-2-trifliioromethoxy-pheuyl)-propaii-l-ol obtained in 
step B of example 62 (1 g, 334 mmol) in acetone (15 mL) was added Jones reagent (4 
mL) at 4 "C. The mixture was stirred at ambient temperature for 2 hr. The solution was 
poured into water (50 mL), and the aqueous layer was extracted with El^O (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (siHca gel, 25% EtOAc in hexane) to give 3-(4-Biomo-2- 
trifluoromethoxy-phenyl>propiomc acid (930 mg, 89%) as a colorless oil. 
ESI MS m/e 3 13, M^ 'H NMR (200 MHz, CDCI3) 6 7.31-7.50 (m, 2 H), 7.10-7.29 (m. 1 
H), 2.97 (t. /= 7.7 Hz. 2 H), 2.65 (t, /= 7,7 Hz, 2 H). 

Step B: Synthesis of ccr-3-(4-bronaio-2-trtauoronieflioxy-phenyI)-iV-[4-(4- ■ 
dimcthyIaiiuno-quinMolin-2-ylainino)iydohexylI^propionaiidde hydrochloric 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 580, M (free) + H* ; »H NMR (300 MHz, CDCy 5 13.12 (hrs. 1 H), 8.92 (d, J 
= 7.9 Hz, 1 H), 7.90 (d, J= 8.3 Hz, 1 H). 7.47-7.73 (m, 2 H), 7.15-7.44 (m, 3 H), 5.92 (d, / 
= 8.4 Hz, 1 H), 4.18-4.38 (m, 1 K5, 3.76-4.03 (m, 1 H), 3.51 (s, 6 H), 2.98 (t, J= 7.7 Hz. 2 
H), 2.44 (t, J= 7.7 Hz, 2 H), 1.55-1.96 (m, 9 H). 



Example 69 
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Example 70 



F 



1 I 




HQ 

cts-iV-[4-(4-DimeAyIamino-qaiiiazolin-2-3ianim 
pbenyQ-acetamide hydrochloride 

Step A: Synthesis of c&rAr-(4-(4-dimethylamino^juinazoM-2-ylainino)-cydohe:Qrll-2^ 
(2-triflaoroinethoxy-phenyI)-acetaiiiide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 488, M (free) + iT ; 'H NMR (300 MHz, CDClj) 5 13.20 (s, IH), 8.84 (d, J= 
7.6 Hz, 1 H), 7.89 (d, 7= 8.7 Hz, 1 H), 7.60-7.70 (m, 1 H), 7.49-7.56 (m, 1 H), 720-7.43 
(m, 5 H), 5.98 (d, J= 7.6 Hz. 1 H), 4.23 (brs, 1 H), 3.84-4.03 (m, 1 H), 3.59 (s. 2 H), 3.50 
(s,6H), 1.62-1.98 (m, 8 H). 

Example 71 



HCI 

c£;.A:[4-(4-Dimetfaylaiiimo-qumazoM-2-ylammo)-^ 
trifliioromefhoxy-phenyI)-acetaiiude hydrochloride 

Step A: Synthesis of cferA'^[4-(4-diniethyIamino-qirinazolia-2-yIainino>- 
cydohexylmethyl]-2-(2-trifluoromethoxy-phenyl)-acetanudc hydrochloride 

Using flie procedure for the step A of example 47, the title compound was obtained. 



ESI MS m/e 502, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 5 12.99 (s, 1 H), 8.99 (d, ^= 
8.5 Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.63 (t, /= 7.62 Hz, 1 H), 738-7.54 (m, 2 H), 7.16- 
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7.34 (m, 4 H), 6.55 (brs, 1 H), 4.28-4.43 (m, 1 H), 3.81 (s, 2 H), 3.51 (s, 6 H), 3.27 (s, 2 H), 
1.46-1.99 (m, 9 H). 

Example 72 




c&-iVVV^~Dimethylr^-(4-{[2-(2*tiiflu^^ 
cydohesyO-qiiinazoline-2,4-diamme dihydrochloride 

Step A: c&-iVVV^-^imethyl-iV^-(4-{[2-^-tri^ 
mefhyI}-qrcIoh6xyO-qiima2M>Ime-2y4-di^^ dihydrochloride 

To a solirtion of cw-JV^[4-(4-dime1iiylamino-qumazo 
cyclohexylmethyl]-2-(2-trijBtuoromet^^ (j&ee) obtained in step A of 

example 71 (246 mg, 0.5 mmol) in THF (3.5 mL) was added 1 M borane-THF complex 
(2.45 mL, 2.45 mmol). The mixture was stirred at reflux for 2.5 h» and concentrated. To a 
solution of above residue in THF (3.5 mL) was added 1 M hydrochloric acid (4.41 mL, 
4.41 mmol) . The mixture was stirred at reflux for 1 hr, and cooled to ambient temperature. 
To the reaction mixture was added 2 M aqueous sodium hydroxide, and the aqueous layer 
was extracted with CHCI3 (three times). The combmed organic layer was dried over 
MgS04, filtered, concentrated, and purified by medium-pressure liquid chromatography 
(NH-silica gel, 50% EtOAc in hexane) to give a colorless oil. To a solution of above oil in 
EtOAc (4 mL) was added 4 M hydrogen chloride in EtOAc (0.25 mL). The mixture was 
stirred at ambient temperature for 1 hr and concentrated. A solution of the residue in EtjO 
(15 mL) was stirred at ambient tempareture for 1 hr. The precipitate was collected by 
filtration, washed with Et20, and dried under reduced pressure to give cw-MiV^-dimefhyl- 
A^-{4-[2-(2-trifluoromethoxy-phenyl)-ethylamino]-cyclohexyl}-quin^ 
dihydrochloride (81 mg, 30% ) as a white solid. 

FAB MS m/e 488, M + ET ; NMR (300 MHz, CDCI3) 5 12.56 (s, 1 EQ, 9.72 (bis, 1 H), 
8.72 (d, 7.7 Hz, 1 H), 7.90 (d, J- 82 Hz, 1 H), 7.66 (t, J= 7.7 Hz, 1 H), 7.42-7.54 (m, 
2 H). 7.15-7.32 (m, 4 H), 4.22-4.35 (m, 1 H), 3.51 (s, 6 H), 3.38-3.59 (m, 2 H), 3.11-3.30 
(m, 2 H), 2.92-3.07 (m, 2 H), 2.21 (brs, 1 H), 1,50-2.01 (m, 8 H). 
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Example 73 

2HCI 

cfery-MethylrW'-<4-{(2-(2-trifluon>methoxy-phenyO-ethylai^ 
^clohe3yQ-qainazolme-2,4-diamuie dihydrochloride 

Step A: Syndesis of ctSriV*-methyl-iV'-(4-{[2-(2-triflaorometho3gr-phenyl)- 
etl!^iiiino]-methyi}<ydoheiyl)-qamazolme-2,4-dianim 

Using the procedtiie for the sbsp A of example 66, flie title compound was obtained. 
ESI MS m/e 474, M (free) + IT ; 'H NMR (200 MHz, CDQ,) 5 11.72 (s, 1 H), 9:23-9.94 
(m, 3 H), 8.00-8.66 (m, 2 H), 6.64-7.66 (m. 7 H), 4.26 (brs, 1 H), 2.73-3.65 (m, 9 H), 1.27- 
2.44 (m, 9 H). 

Example 74 



F 




2HC1 

cw-JV*-Methyl-JV*-{4-[2-p-trifluoromeflio3y-phenyI)-ethyIaminol-«grclohejyl}- 
qiunazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-JV'-mclliylr/V*-{4-[2-(2-trifluorometho3Q'-phenyO-ethylaiiuno]- 
c^clohexyl}-qaiiiazoline-2,4-diamine dihydrochloride. 

Using thie procediue for the step A of eicample 66, fte titie compormd was obtained. 
ESI MS m/e 460, M (free) + ; 'H NMR (200 MHz, CDC^ 5 12.20 (brs, 1 H), 9.84 (brs, 
3 H), 8.59-8.79 (m, 1 H), 7.79-8.02 (m, 1 H), 7.10-7.70 (m, 7 H), 3.95-426 (m, 1 H), 3.09- 
3.54 (m, 5 H), 2.82-3.03 (m, 3 H), 1.57-2.43 (m, 8 H). 
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Example 75 




Br 



c&-3<4-Bromo-2-trifluoromethoxy-pheBy]^^ 
ylaniino)-(yclohexylinethyll-propionainide hydbrochloride 

Step A: Synthesis of c&-3-(4-bromo-2-trifluorometti03y-phenyl)-iV^ 

dimethylammo-qiii0azolin-2-ylaii^ 

hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 594, M (free)^ ; NMR (300 MHz, CDCI3) 5 12.72 (s, 1 H), 9.01 (d, J= 8.7 
Hz, 1 H), 7.90 (d, J- 8.2 Hz, 1 H), 7.65 (t, 7.6 Hz, 1 H), 7.47 (d, J- 7.6 Hz, 1 H), 
7.21-7.41 (m, 3 H), 6,96 (brs, 1 H), 4.3M.44 (m, 1 H), 3.51 (s, 6 H), 3.23-3.35 (m, 2 H), 
3.03 (t, J= 7.6 Hz, 2 H), 2.76 (t, J= 7.6 Hz, 2 H), 1 .384 .98 (m, 9 H). 

Example 76 



c£sf-JV^-(4-{[3K4-Bromo-2-trifluoTOmethojy-pheny 
cyclohexyQrZV'^-^hnefliyl-qumazolme-Z,^ dihydrochloride 

Step A: Synthesis of c£yr?V^-(4-{[3-(4-bromo-2-trifluoromethoxy-phenyl)- 

propylaiaino]-methyl}-cyclohexyl)rA^,Af*-dimeth^^ 

dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 




F 



2HCI 
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ESI MS m/e 580, M (free) + IT ; NMR (200 MHz, CDCy 5 12.56 (s, 1 H), 9.40-9.71 
(m, 2 H), 8.56-8.76 (m, 1 H), 7.91 (d, /= 8.4 Hz, 1 H), 7.66 (t, /= 7.6 Hz, 1 H), 7.13-7.47 
(m, 5 H), 4.17^.39 (m. 1 H), 3.51 (s, 6 H), 2.83-3.16 (m, 4 H), 2.67-2.82 (m, 2 H), 1.38- 
2.53 (m, 11 H). 

Example 77 



3HC1 

ctf-iV^-[4-(4-Ajiuno-2-trifluoromethoxy-beiizyk 
qiiiaazoIiiie-254-diamiBe txihydrochloride 

Step A: Synthesis of c£y-iV^-[4-(4-ammo-2-trmuoromethoxy-bei^ 
cydohexyn-A/VN^-dimethyl-qiuna2oIme-2,4-dia^^ trihydrochloride. 

To a solution of cw-i\i^-[4-(4-bromo-2-trifluoromethoxy-benzyla^ 
i\r',iV*-dimethyl-quinazoline-2,4-diainin obtained in step A of example 28 (1.5 g, 2.79 
mmol) in EtOH (25 mL) were added copper powder (443 mg, 6.93 mmol), CuCl (690 mg, 
2.79 mmol), and 28% aqueous NH3 (25 mL). Tlie reaction mixture was stirred at reflux for 
3.5 hr. The mixture was poured into water, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, jBltered, 
concentrated^ and purified by medium-pressure liquid chromatography (NH-siUca gel, 
50% EtOAc in hexane) to give a colorless oil. To a solution of above oil in EtOAc (4 mL) 
was added 4 M hydrogen chloride in EtOAc (0.25 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated. A solution of the residue in Et^O (15 mL) was 
stirred at ambient tempareture for 1 hr. The precipitate was collected by filtration, washed 
with EtjO, and dried under reduced pressure to give cw-iV*-[4-(4-amino-2- 
trifluoromethoxy-ben2ylaniino)-cyclohexyl]-MJ\^-dimethyl^ 
trihydrochloride (104 mg, 6% ) as a vMte solid. 



ESI MS m/e 475, M (free) + H** ; NMR (300 MHz, DMSO-d^ 6 13.08 (brs, 1 H), 9.15 
(brs, 2 H), 8.32-8.48 (m, 1 H), 8.19 (d, 7 = 8.1 Hz, 1 H), 7.73-7.85 (m, 1 H), 7,46 (d, 
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8.4 Hz, 1 H), 7.37 (t, J= 7.4 Hz, 2 H), 6.56-6.71 (m, 2 H), 3.94^.26 (m, 3 H), 3.49 (s, 6 
H), 3.02-3.24 (m, 1 H), 1.59-2.09 (m, 8 H). 

Example 78 



c&-A^-(4-{[3-(4-^Bnimo-2-tiiauoromethoxy^ 
<7clohexyO-iV^-»methyI-quiiiazofine-2,4*diammedihy 

Step A: Synthesis of iV^4'a]iimomethyI-cyclohexyl)-iV^-meth^ 



Using the proceduie for the step A of example 64, the title compound was obtained. 
ESI MS m/e 286, M + ; ^H NMR (300 MHz, CDCI3) 8 7.35-7.59 (m, 3 H), 6.97-7.11 
(m, 1 H), 5.59 (brs, 1 H), 5.00-5.18 (m, 1 H), 4.21-4.39 (m, 1 H), 3,13 (d,/= 4.8 Hz, 3 H), 
2.61 (d, J= 6.2 Hz, 2 H), 1.57-1.99 (m, 5 H), 1.04-1.52 (m, 4 H). 

StepB: Synthesis of ciy-iV^-(4-{[3-(4-bromo-2-trifluoromethoxy-phenyl)- 

propyIamino]-methyl}-cyclDhe3y])-iV'-methyl-qiunazoline-2,4-diami 

dihydrochloride. 

Using the procedm-e for the step D of example 63, the title compound was 
obtained. 

ESI MS m/e 566, M (free) + H* ; NMR (300 MHz, CDCI3) 5 11.63 (s, 1 H), 9.45 (brs, 3 
H), 8.41 (d, 7= 8.5 Hz, 1 H), 8.32 (d, J= 7.9 Hz, 1 H), 7.46 (t, /= 7.54 Hz, 1 H), 7.24- 
7.39 (m, 3 H), 6.99-7.17 (m, 2 H), 4.13-4.35 (m, 1 H), 2.85-3.12 (m, 7 H), 2.75 (t, J- 7.6 
Hz, 2 H), 2.27-2.47 (m, 2 H), 1.97-2.18 (m, 1 H), 1.37-1.91 (m, 8 H). 

Example 79 




2HCI 
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2HCI 

cfcrW'-{4-P-(4-Bromo-2-trifluoromethoay-pheny]^propyIaiiiin 
methyl-quiiiazolme-2,4-diaiiiine dOJiydrochloride 

Step A: Synthesis of cw-iV*-{4-I3-(4-bromo-2^trifluoromethoxy-phenyI)- 
propylanunolMyclohexyl}-iV'-inethyl-qumazoline-2,4-diammedayd 

To a suspension of cw-[4-(4-methylanuno-quinazolm-2-ylanuno)-cyclohexyl]- 
carbamic acid terf-butyl ester obtained in step B of example 50 (8.68 & 23.4 mmol) in 
CHCI3 (87niL) was added 4 M hydrogen chloride in EtOAc (100 mL). The reaction 
mixture was stirred at ambient temperature for 2 hr, and concentrated. Hie residue was 
alkalized witii saturated aqueous NaHCOj and the aqueous layer was extracted with CHClj 
(three times). The combined o^anic layer was dried over MgSO*, filtered, concentrated 
(10.57 g). To a suspMsion of the above residue (594 mg) in MeOH (6 mL) were added 3- 
(4-bromo-2-trifluoromethoxy-phenyl)-propionaldehyde obtained in step C of example 62 
(650 mg, 2.19 mmol), AcOH (132 mg, 2.19 mmol), and NaBHjCN (207 mg, 3.29 mmol). 
The reaction mixture was stirred at ambient temperature for 16 hr, poured into saturated 
aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (Ihree times). The 
combined organic layer was dried over MgS04, filtered, concentrated, purified by 
medium-pressure Uquid chromatogr^hy (NH-silica gel, 50% EtO Ac in hexane and sUica 
gel, 16% MeOH in CHCI3) to give a yellow oil. To a solution of the residue in EtOAc (6 
mL) was added 4 M hydrogen diloride in EtOAc (0.14 mL). The reaction mixture was 
stirred at ambient temperature for 30 mm, and concentrated. A solution of the residue in 
Et^O (10 mL) was stirred at ambient temperature fiwr 1 hr and the precipitate was collected 
by filtration to give (ar-//'-{4-[3<4-bromo-2-1iifluoromethoxy-phenyi)-propylamino]- 
cyclohexyl}-W^-metiiyl-quinazoline-2,4-diamine diliydrocWoride (59 mg, 7%) as a vdiite 
solid. 

ESI MS m/e 552, M (free) + iT ; 'HNMR (300 MHz, CDCI3) 5 1237 (s, 1 H), 9.78 (brs, 1 
H). 9.59 (brs, 2 H), 8.68 (d, J= 8.2 Hz, 1 H), 7.55-7.67 (m, 2 H), 7.27-7.43 (m. 5 H). 3.78- 
3.96 (m, 1 H), 2.94-3.24 (m, 3 H), 2.50-2.89 (m, 5 H), 2.09-2.50 (m, 6 H). 1.60-1.98 (m, 4 

H)- 

333 



wo 03/028641 

Example 80 



PCTAJS02/31059 




2HCI 

c&-i>^-[4-(4-QdonH2-trifIuoromefhox^^ 
qiunazoIme*2,4-diainme dihydrochloride 

Step A: Synthesis of c£rrZV'-[4-(4-cUoro-2-triflttoramethoxy-benzylauuno)^ 
cyclohexyl] -T2VVV^-dimethyI-qiimazolme"2y4-d dihydrochloride. 

A mixture of cone. HCl (420 pL) and NaNOa (44 mg, 0.64 mmol) were stirred at 
70 for 10 min. To the reaction mixture was added a solution of cf5-iV^-'[4-(4-amino-2- 
trifluoromethoxy-beiizylamino)-cyclohexyl]rA/tiV^-<^ 

(free) obtained in step A of example 77 in AcOH (15 mL), and stirred at ambient 
temperature for 10 min. To the reaction mixture was added a solution of CuCl (146 mg, 
L47 mmol) in cone. HCl (1 mL), and stirred at 80 ""C for 6 hr. The reaction mixture was 
alkalized with saturated aqueous NaHCOj, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, iBltered, 
concentrated, purified by medium-pressure liquid chromatography (NH-silica gel, 50% 
EtOAc in hexane) to give a yellow oil. To a solution of above oil m EtOAc (2 mL) was 
added 4 M hydrogen chloride in EtOAc (10 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated. A solution of the residue in EtjO (20 mL) was 
stirred at ambient terapareture for 1 hr. The precipitate was collected by filtration, washed 
with EtjO, and dried under reduced pressure to give c£s-iVH4-(4-chloro-2- 
trifluoromethoxy-ben2ylammo)-cyclohexyl]-iV^,iV^^ 
dihydrochloride (70 mg, 29% ) as a white solid. 

ESI MS m/e 494, M (free) + ET ; ^HNMR (300 MHz, CDCI3) 5 12.66 (s, 1 H), 9.82-10^8 
(m, 2 H), 8.78 (d, /= 7.6 Hz, 1 H), 8.24 (d, 8.3 Hz, 1 H), 7.92 (d, 7= 8.2 Hz, 1 H), 
7.67 (t, J= 7.6 Hz, 1 H), 7.47 (d, 8,1 Hz, 1 H), 7.18-7.41 (m, 3 H), 4.20-4.44 (m, 3 H), 
3.52 (s, 6 H), 3.23 (brs, 1 H), 2.02-2.65 (m, 6 EQ, 1.75 (t, 12.8 Hz, 2 H). 



334 



wo 03/028641 PCT/DS02«1059 



Example 81 



2HCI 

fransrW*-{4-((4-Bi»mo-2-trifluorome&ojy-ben2ylanimo>^^ 
dimethylHiiiinazoIme-2,4-diainme dihydrochloride 

Step A: Synth^is ofA'K4-«™>tt»me**»yl-*y«lo^«^0-^»^-^e^^ 

diamine 

To a suspension of »my-[4-(4-diineihylainbiOHiuui^ 
cyclohexylmethyI]-carbamic acid ferf-butyl ester obtained in step B of example 6 (400 mg, 
1.00 nimol) in EtOAc (10 niL) was added 4 M hydrogen chloride in EtOAc (5 mL). The 
mixture was stirred at ambient temperature for 80 min. The reaction mixture was alkalized 
witiii 2 M aqueous sodium hydroxide, and the aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated, 
purified by medium-pressure hquid chromatography (NH-silica gel, 33% EtOAc in hexane 
to 3% MeOH in CHCI3) to give JV^-(4-aminomethyl-cyclohexyl)-i\r',iV-dimethyl- 
quinazolme-2,4-diamine (250 mg, 83%) as a pale yellow oil. 

ESI MS m/e 300, M + IT ; NMR (300 MHz, CDCI3) 5 7.80 (d, J= 9.3 Hz, 1 H), 738- 
7.53 (m, 2 H), 6.97-7.05 (m, 1 H), 4.77 (d, J= 93 Hz, 1 H), 3.73-4.02 (m, 1 H), 3.26 (s, 6 
H), 2.57 (d.7= 6.2 Hz, 2 1^, 2.13-231 (m, 2 H), 1.75-1.96 (m^ 2 H). 0.92-1.45 (m, 7 

StepB: Synthesis of frfljis-iV*-{4-[(4-bromo-2-trlfluorometho3y4ienzyIaiiiino)- 
metiQrq-cydohe^l}-iV^,^-dimethyl-qiiiiiazoline-2,4-diaiiiinedih 

Uang the procedure for the stqp B of example 37, the title comgpound was obtained 
ESI MS m/e 552, M (free) + H* ; NMR (300 MHz, CDCI3) 8 12.72 (s, 1 H), 10.19 (brs, 
2 H), 8.18 (d, J= 8.9 Hz. 1 H), 8.06 (d, 7.9 Hz, 1 H), 7.91 (d, 83 Hz, 1 H), 7.42- 
7.65 (m, 3 H), 7.35 (d, 7= 8.3 Hz, 1 H), 7.23 (t, J= 7.5 Hz, 1 H), 4.18-4.29 (m. 2 H), 3.69- 
3.89 (m, 1 H), 3.52 (s, 6 H), 2.64-2.81 (m, 2 H), 1.90-2.24 (m, 5 H), 1,02-1.56 (m, 4 H). 
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2HCI ^^^Br 

l!raw5-JV*-[4-<4-Bromo-2-triflaoromethor^^ 
dimethyl-quinazoIine-2,4-4liamme dihydrodiloride 

Step A: Synthesis of fralIS-^*-(4-ammo-cgrclohexylmethyl)-^ 
quiaazoIiiie~2,4'-diamine. 

To a solution of fra/w-{4-[(4-dimethylammo-quinazoliii-2-yl^^ 
cyclohexyl}-carbaniic acid benzyl ester obtained in step C of example 3 (330 rag, 0.76 
mmol) in MeOH (3.3 mL) was added 10% Pd/C (33 mg). The mixture was stirred at 
ambient temperature under hydrogen atmosphere for 25 hr, filtered, concentrated, and 
purified by flash chromatography (NH-silica gel, 50% EtOAc in hexane) to give trans-N^- 
(4-amino-cyclohexyhnethyl)-MiV^-dimethyl-quinaz»line-2,^^ (250 mg, 98%) as a 

pale yellow oil. 

ESI MS ra/e 300, M + ; NMR (300 MHz, CDCI3) 8 7.80 (d, 8.1 Hz, 1 H), 7.40- 
7.55 (m, 2 H), 6.95-7.07 (m, 1 H), 4.86-5.02 (m, 1 H), 3.36 (t, J- 6.3 Hz, 2 H), 3.26 (s, 6 
H), 2.53-2.70 (m, 1 H), 1.77-1.98 (m, 4 H), 0.93-1.64 (m, 7 H). 

Step B: Synthesis of ^aiif-iN^-[4-(4-bn>mo-24jrifluorometho}gr-benz^ 
cyclohexyImethyl]riV^^-dimethyl'HiiKinazoline^^ 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 552, M (free)*' ; %NMR (300 MHz, CDCI3) 5 13.21 (s, 1 H), 10.03 (brs, 2 H), 
8,34-8.47 (m, 1 H), 8.07 (d, J= 8.4 Hz, 1 H), 7.91 (d, J= 8.4 Hz, 1 H), 7.38-7.71 (m, 4 H), 
7.20-7.34 (m, 1 H), 4.03-4.20 (m, 2 H), 3.51 (s, 6 H), 3.28-3.42 (m, 2 H), 2.65-2.92 (m, 1 
H), 2.16-2.35 (m, 2 H), 1.86-2.05 (m, 2 H), 1,56-1.83 (m, 3 H), 0.89-1.16 (m, 2 H). 
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Example 83 




2HCI 

diamine dihydrocUoride 

Step A: Synthesis of c&rA^-[4-(2;5Hliphenyl-ethyIanuno)<ydohejyq-A^A^Hlm 
qainazoline-2,4-diamine dihydrocUoride 

Using the procedure for the step B of example 37, ihe title compound was 
obtained. 

ESI MS m/e 466, M (free) + IT ; NMR (300 MHz, CDCI3) 5 12.60 (brs, 1 H), 8.76- 
9.28 (m, 3 H), 7.91 (d, J= 8.3 Hz, 1 H), 7.59-7.71 (m, 2 H), 7.14-7.51 (m, 10 H), 5.00 (t, / 
= 7.7 Hz, 1 H), 4.30-4.40 (m, 1 H), 3.72 (d, J= 7.4 Hz, 2 H), 3.51 (s, 6 H), 3,19-3.43 (m, 1 
H), 1.85-2.31 (m, 6 H), 1.52-1.76 (s. 2 H). 

Example 84 




2HCI 

{2-[3-(4-6romo-2-trifluorome1ho3gr-benzyIamino)-pyiTofidm-l-yl]-qu^ 
dimethyl-amine dihydrocUoride 

Step A: Synthesis of I2-(3-amino-pyrrolidin-l-yl)-quinazolin-4-yll-dimefliyl-anune. 

Using the procedure for the step A of example 81, &e title compound was obtained. 
ESI MS m/e 258, M + H" ; 'HNMR (300 MHz, CDCI3) 5 7.80 (d, J = 8.2 Hz, 1 H), 7.41- 
7.57 (m, 2 H), 6.93-7.06 (m, 1 H), 3.61-4.02 (m, 4 H), 3.40 (dd, J= 11.0, 4.97 Hz, 1 H), 
326 (s, 6 H), 2.09-230 (m, 1 H). 1.68-1.87 (m, 1 H), 1.22-1.63 (m. 2 H). 
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Step B: Synthesis of {2-[3-(4-bromo-2-tri£luon)methoxy-benzylammo)--pyrroUd^ 
yl]-qainazoIm^-yI}-dimethyl~amuie dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 510, M (free) + IT ; NMR (300 MHz, CaDCls) 5 8.05-8.61 (m, 2 H), 7.61- 
7.96 (m, 2 H), 7,33-7.57 (m, 2 H), 7.17-7,31 (m, 1 H), 4.42-4.64 (m, 2 H), 4.34 (s, 2 H), 
3.58-4.24 (m, 3 H), 3.46 (s, 6 H), 2.81 (brs, 1 H), 2.31-2.60 (m, 1 H). 

Example 85 



(2-{3-[2-(4-Bromo-2-triflaoromethoxy-phenyI)-ethylaminol-pyrrolidin-l-yl}- 
qu]nazoIia-4-yl)-dimethyl-amine dihydrochloride 

Step A: Synthesis of (2-{3-(2-(4-bromo-2-trifluoromethoxy-phenyI)-ethylamino]- 
pyrroUdin-l-yl}-quinazolin-4-yI)-dimethyl-amine dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 524, M (free) IT ; 'H NMR (300 MHz, CDCy 5 8.15-8.53 (m, 1 H), 7,70- 
7.93 (m, 1 H), 7.62 (t, 7.6 Hz, 1 H), 7.11-7.46 (m, 4 H), 3.60-4.70 (m, 5 H), 3.45 (s, 6 
H), 3.04-3.59 (m, 4 H), 2.29-2.98 (m, 2 H), 



Example 86 




Br 



2HCI 




2HCI 
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JV^-[l-(2;2-Diphenyl-ethyO-piperidin-4-yl]-JV'^ 
dihydrochloride 

Step A: Synthesis of iV*.[l-<2^iphenyl-ethyO-piperidm-4-yll-i\^^ 
qumazolme-2,4-diamme dihydrochloride 

Using the procedure for Ihe step B of example 37, the title compound was obtained 
ESI MS m/e 452, M (ftee) + HT ; NMR (300 MHz, CDCI3) 5 1 2.54 (brs, 1 H), 12.42 (s, 
1 H), 9,82 (d, J= 8.4 Hz, 1 H), 7.92 (d, 8.1 Hz, 1 H), 7.66-7.74 (m, 1 H), 7.40-7.54 (m, 
5 H), 7.27-7.39 (m, 5 H), 7.14-7,26 (m, 2 H), 5.17 (t, /= 6,3 Hz, 1 H), 4.39-4.56 (m. 1 H), 
3.70-3.87 (m, 2 H). 3,34-3.60 (m, 7 H), 3.07-3.25 (m, 2 H), 2.55-2.87 (m, 2 H), 1.61-1.94 
(m,4H), 

Example 87 



HCI 

l-[4-(4-DimethylaiDino-quinazolin-2-ylamlno>-piperidin-l-yl]-3^-^^ 
one hydrochloride 

Step A; Synthesis of l-[4-(4-dimethyIamino-quinazoIm-2-ylammo>^^ 
33-diphenyl-propan-l-one hydrochloride 

Using flie procedure for the step A of example 47, the title con5)ound was obtained. 
ESI MS m/e 502, M + Na^ ; 'H NMR (300 MHz, CDCI3) 5 13,45 (brs, 1 H), 8.73 (d, J = 
6.9 Hz, 1 H), 7.89 (d, 8,2 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.56 (d, J= 7.6 Hz, 1 H), 7.25- 
7.39 (m, 11 H), 4,67 (t, 7.5 Hz, 1 H), 3,97-4.14 (m, 2 H), 3.70-3.89 (m, 1 H), 3.50 (s, 6 
H), 3.13-3.30 (m, 2 H), 2.99-3.12 (m, 2 H), 1.31-L99 (m, 4H). 

Example 88 
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H 




HCI 

cj^iV-[4-(4-Dimetliylainino-^nmazoljB-2-^ 
propionamide hydrodhloride 

Step A: Synthesis of cu-iV-[4<4-dime&yIamino-quinazolin-2-)1aiiiL^ 
S^diphenyl-propionamide hydrochloride 

Using the procedure for fbs step Aof example 47, the title compound was obtained. 

ESI MS m/e 494, M (free) + IT ; NMR (300 MHz, CDCl,) 5 1320 (s, 1 H), 8.77 (d, J= 
8.2 Hz, 1 H), 7.88 (d, J= 7.7 Hz, 1 H), 7.60-7.69 (m, 1 H), 7.53 (d, J= 17.1 Hz, 1 H), 
7.12-7.33 (m, 11 H), 5.72 (d, J= 92 Hz, 1 H), 4.57 (t, J= 8.0 Hz, 1 H), 4.11-4.23 (m, 1 H). 
3.72-3.87 (m, 1 H). 3.49 (s, 6 H), 2.88 (d, /= 7.9 Hz, 2 H), 1.47-1.85 (m, 8 H). 

Example 89 




(2-{4-[(4-Bromo-2-trifluorometho3y4)enzyIaniino)-methyl]-piperidi^ 
quinazoUn-4-yO-dimetiiyI-amine difaydrochloride 

Step A: Synthesis of (2-(4-aminomeihyl-piperidin-l-y^uina2oIin-4-yIlHiimefliylr 
amine. 

Using the procedure for the step A of example 64, tibe title compound was obtained. 
ESI MS m/e 286, M + IT ; 'H NMR (300 MHz, CDCI3) 8 7.79 (d, /= 8.3 Hz, 1 H). 7.42- 
7.52 (m, 1 H), 723-7.36 (m, 1 H), 6.94-7.07 (m, 1 H), 4.94 (d, J= 12.7 Hz, 2 H), 3.26 (s, 6 
H), 2.74-3.01 (m, 2 H), 2.61 (d. /= 6.6 Hz. 2 H). 1.46-1.99 (m, 4 H), 1.01-1.39 (m, 3 H). 
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Step B: Synthesis of (2-{4-I(4-bn)mo-2-trffluon}mcflioxy-benzylaimno^^ 
piperidin4-yl}-qujnazolin-4-yl)~dimethyl-amine dihydrochloride, 

Using the procedxzre for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 538, M (free) +ir ; NMR (300 MHz, CDCI3) 5 12.66 (s, 1 H), 8.50 (d, J= 
8.1 Hz, 1 H), 823 (d, y = 8.6 Hz, 1 H), 7.88 (d, J= 8.4 Hz, 1 H), 7.66 (t, J= 7.9 Hz, 1 H), 
7.50 (dd, 8.4, 1.9 Hz, 1 H), 7.36-7.41 (m, 1 H), 7.24-7.34 (m, 1 H), 5.01 (brs, 2 H), 
4.27 (s, 2 H), 3.49 (s, 6 H), 3.05-3.37 (m, 2 H), 2.44-2.92 (m, 3 H), 1.82-2.37 (m, 2 H), 
1.14-1.62 (m, 2 H). 

Example 90 




2HCI 

[2K4-{[2-(4-Bromo-2-trffluoromcthoxy'i)hOTyO-ethylaminol-meth^^^ 
qiiinazQlin-4-yIl-dmiethyl-ainine dihydrochloride 

Step A: Syn&esis of [2-(4-{[2-(4-bromo-2-tri£luoromethoxy-phenyl)-ethylaminoI- 
mcthyI}-pipcridin-l-yD-qwhiazoIin-4-yIl-dimethyl-amme dihydrocWoride. 

Using the pioceduxe for the step B of example 3 7, the title compound was 
obtained. 

ESI MS m/e 552, M (free) + IT ; NMR (300 MHz, CDCl,) 5 12.63 (s, 1 H), 8.48 (d, /= 
8.2 Hz, 1 H), 7.79-7.97 (d, 7= 7.5 Hz, 1 H), 7.58-7.73 (m, 1 H), 7.19-7.48 (m, 4 H), 5.02 
(brs, 2 H), 3.49 (s, 6 H), 2.82-3,69 (m, 6 H), 1.98-2.79 (mi, 5 H), 1,52 (brs, 2 H). 

Example 91 

2HCI 
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iV^-{l-[2-(4-Bromo-2-trifluon)mcflioiy-iphenyD^ 
quiBazoliae-2y4-diamine dihydrocUoride 

Step A: Synthesis of iV^-{l-[2-<4-bromo-2-trifluoromettioiqr-phenyO-ethyq-piperidm 
4-yl}-iV^yiV^-dimethyl-qiunazolme-2,4-diam dihydrodiloride. 

Using the piocedure for the step B of example 37, the title compouad was 
obtained. 

BSI MS m/e 538, M (free) + tT ; NMR (300 MHz, CDCI3) 5 12.61 (bts, 1 H), 12.43 (s, 
1 H), 9.97 (d, J= 8.1 Hz, 1 H), 7.94 (d, /= 7.9 Hz, 1 H), 7.65-7.76 (m, 1 H), 7.28-7.52 (m, 
5 H), 4.48-4.62 (m, 1 H), 3.12-3.73 (m, 14 H), 2.68-2.92 (m, 2 H), 1.96-2.13 (m, 2 H). 

Example 92 

2HCI 

iY^-[l-(3^-Diphenyl-propyl)-piperidin-4-yl]r^^-dimetfayl-qiim 
dihydrochloride 

Step A: Synthesis of iV^-[l-(33-diphenyl-propyl)-piperidin-4-yIl-iV^^-diinethyI- 
qumazoIine-2,4-dianiiiie dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 466, M (free) + ; NMR (300 MHz, CDCis) 5 12.42 (s, 1 H), 12.26 (brs, 
I H), 9.87 (d, /= 8.2 Hz, 1 H), 7.93 (d, J - 8.2 Hz, 1 ff), 7.65-7.74 (m, 1 H), 7.47 (d, ,7= 
8.2 Hz, 1 H), 7.13-7.37 (m, U H), 4.44^.60 (m, 1 H), 3.98 (t, /= 7.9 Hz, 1 H), 3.28-3.65 
(m, 10 H), 2.93-3.09 (m, 2 H), 2.63-2.88 (m, 4 II), 1.84-2.02 (m, 2 H). 

Example 93 

Y I 

2HCI 
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c&rA^-[4-(33-Diphenyl-propylaiiiino)-cyclohe^^^ 
diamine dihydrochloride 

Step A: Synthesis of c&-iV*-[4-(33-diphenyl-propylamino)-cyclohexyll-^^ 
dimethyl-quinazoIine-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained 
ESI MS m/e 480, M (free) + IT ; NMR (300 MHz, CDCI3) 5 12.58 (s, 1 H), 9.53 (s, 2 
H), 8.58 (d, J- IS Hz, 1 H), 7.91 (d, J= 8.1 Hz, 1 H), 7.64 (t, J= 7.7 Hz, 1 H), 7.48 (d, / 
= 7.9 Hz, 1 H), 7.08-7.33 (m, 11 H), 4.18A33 (m, 1 H), 4.11 (t, J= 7.7 Hz, 1 H), 3.50 (s, 
6 H), 3.16 (brs, I H), 2.96 (brs, 2 H), 2.64-2.84 (m, 2 H), 1.87-2.25 (m, 6 H), 1.53-1.75 (m, 
2H). 

Example 94 



2HC1 

cfaT^V*-{4-K2;j-Diphenyl-cthylamino)-methyl]Hyclohe:!grl}r^^ 
quinazo]ine-2,4-diamine dihydrochloride 

Step A: Synthesis of c£$^jy^-{4-[(2^-diphenyl-ethylaniino>methyll-<yclohea^^^ 
dhnethyl-qninazoline'2,4-diamine dihydrochloride 

Using the procedure for the stq) B of example 37, the title compound was 
obtained. 

ESI MS m/e 480, M (free) + ; NMR (300 MHz, CDCI3) 5 12.78 (s, 1 H), 8.94 (hrs, 2 
H), 8.80 (d, /= 8.4 Hz, 1 H), 7.89 (d, J= 8.1 Hz, 1 H), 7,60-7.69 (m, 1 H), 7.44-7.58 (m, 2 
H), 7.18^7.42 (m, 9 H), 4.91 (t, J= 8.0 Hz, 1 H), 4.19-4.34 (m, 1 H), 3.61-3.76 (m, 2 H), 
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3^0 (s, 6 H), 2.81-2.97 (m, 2 H), 2.04-2.19 (m, 1 H), 1.74-1.91 (m, 2 H), 1.45-L69 (m, 6 
H). 



iV*-[l-(4-Bromo-2-trifluon)metho3y-benzyl)-pip 
quinazoIme-2,4-diainine dihydrochloride 

Step A: Synthesis ofiVVV^-dimethylrA?^-piperidin-4-ylmethyl-qu^ 



Using the procedure for the step A of example 8 1 , the title compound was obtained. 
ESI MS m/e 408, M + Na^ ; NMR (300 MHz, CDCI3) 5 7.82 (d, J- 8.3 Hz, 1 H), 739- 
7.59 (m, 2 H), 6.96-7.12 (m, 1 H), 4.79-5.11 (m, 1 H), 3.94-4,31 (m, 2 H), 3.42 (t, J= 5.9 
Hz, 2 H), 3.27 (s, 6 H). 2.70 (t, /= 12.1 Hz, 2 H), 1.63-1.92 (m, 3 H), 1.46 (s, 9 H), 0.99- 
1.37 (m, 2 H). 

Step B: Synthesis of JV*41-(4-brom(>-2-trifluoromeflioxy-beiizyI)-pipcridiB-4- 
ylmethyll-iVVV^-dimethyl-quinazoliae-2,4-diaininedih^ 

Using the procedure for the step B of example 37, the title compound was 



ESI MS m/e 538, M (free) + ; NMR (300 MHz, CDCI3) 5 13. 13 (s, 1 H), 12.69 (brs, 

1 H), 8.73 (t, J- 6.3 Hz, 1 H), 8.19 (d, 8.2 Hz, 1 H), 7.90 (d, /= 7.6 Hz, 1 H), 7.45- 
7.73 (m, 4 H), 7.22-7.33 (m, 1 H), 4.10-4.24 (m, 2 H), 3.36-3,67 (m, 10 H), 2.61-2.86 (m, 

2 H), 1.80-2.33 (m, 5 H). 

Example 96 



Example 95 




diamine. 



obtained. 
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JV*-{l.[2-(4.Bromo-2-trfflaorometho^-phenyi)-cthyll-^ 
dimethyl-qmnazoIine-2,4-diaiiune dihydrochloride 

Step A: Synthesis of JN^-{l-I2K4-bromo-2-trifluoromethoxy-phenyl)-e^^^ 
4-ylmethyl}-iV^A'-dimethyl-quina2»Iine-2,4^ dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained, 

ESI MS m/e 552, M (free) + IT ; NMR (300 MHz, CDCI3) 5 13.16 (brs, 1 H), 8.74 (m, 

1 H), 7.92 (d, 8.2 Hz, 1 H), 7,67 (t, J= 7.5 Hz, 1 H), 7.53 (d, J= 7.6 Hz, 1 H), 7.22- 
7.46 (m, 5 H), 3,44-3.71 (m, 10 H), 3.26-3.39 (m, 2 H), 3.01-3.15 (m, 2 H), 2.63-2.86 (m, 

2 H), 1.87-2.33 (m, 5 H). 

Example 97 



2HCI 

jV^.[l.(4-Bromo-2-trifluoromethoxy-beii2y]0-Py*'Jt^^ 
qidiLazoline-2,4-diamme dihydroddoride 

Step A: Synthesis of iV^-(l-beiizyl-pyrroKdin-3-y5-JVVV*Hl^ 



A mixture of (2-chloro-quinazolin'4-yl)-dimethyl-amine obtained in step B of 
example 1 (5.1 g, 28.9 mmol) and l.Benzyl-pyxrolidin-3-ylamine (5.1 g, 28.9 romol) in 
BuOH (8 mL) was stirred at reflux for 26 hr, poured into saturated aqueous NaHCOj, and 
the aqueous layer was extracted with CHClj (three times). The combined organic layer was 
dried over MgS04, filtered, concentrated, and purified by flash chromatography (NH-silica 
gel, 10% to 16% EtOAc m hexane) to give JV^-(l-ben2yl-pynoUdin-3-yl)-i^,/^-dimethyl- 




F 



diamine. 
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qiiinazoline-2,4-diainiiie (3.37 g, 50%) as a pale yellow soUd. 

ESI MS m/e 348, M + ; NMR (300 MHz, CDCI3) 5 7.80 (d, J= 9.0 Hz, 1 H), 7.46 
(m, 2 H), 7.18-7.38 (m, 5 H), 7.02 (ddd, J= 8.3, 6.3, 1.9 Hz, 1 H), 5.30 (brs, 1 H), 4.59- 
4.75 (m. 1 H), 3.63 (d. 7- 2.5 Hz. 2 H), 3.25 (s, 6 H), 2.88 (dd, J= 9.6, 6.6 Hz, 1 H), 2.70- 
2.81 (m, 1 1^), 2.28-2.60 (m. 3 H), 1.64-1.78 (m, 1 H). 

StepB: Synthesis of^*^-dimethyl-^*-pylTolidin-3-yl-ql^inazoline-2,4^iamme. 

To a solution of ^^-(l-beDzyl-pyIroUdil^•3-yl)-MJS^-dimethyl-q^linazolm^^ 
diamine (3.3 g, 9.5 mmol) in MeOH (33 mL) was added Pd(OH), (660 mg). Tbn mixture 
was stiired at ambient temperature under hydrogen atmosphere for 13 hr, and stirred at 50 
"C for 6 hr. The mixture was filtered, concentrated, and purified by medium-pressure 
liquid chromatography (NH-silica gel, 1% to 3% MeOH in CHCI3) to give iV'.iV'-dimethyl- 
iV^-pyrroUdin-3-yl-quinazoline-2,4-diamine (2.3 g, 93%) as a yeUow oil. 
ESI MS m/e 258, M + ; NMR (300 MHz, CDCI3) 5 7.82 (d, J= 7.8 Hz, 1 H), 7.42- 
7.54 (m, 2 H), 7.03 (ddd, J= 8.3, 6.4, 1.8 Hz, 1 H), 5.03 (brs. 1 H), 4.52 (brs, 1 H), 3.26 (s, 
6 H), 2.83-324 (m, 4 H), 1.97-2.30 (m, 2 H), 1.57-1.77 (m, 1 H). 

Step C: Synthesis of iV'-ll-(4-bromo-2-trifluoromethoxy-benzyl)-pyrroUdin-3-yl]- 
JV*W*-dimefliyl-quinazoiBne-2,4-diaminedihydrochloride. 

Using the procedure for the step B of example 37. the title compound was 
obtained. 

ESIMS m/e 510, M (ftee) + IT ; 'HNMR(300 MHz, CDCI3) 8 13.22 (brs, 1 H), 12.87 (s, 
1 H), 9.68 (d. 7= 7.4 Hz, 1 H), 8.11 (d, J= 8.4 Hz. 1 H), 7.95 (d, J= 8.4 Hz. 1 H), 7.71 (t, 
7= 8.3 Hz, 1 H), 7.43-7.63 (m. 3 H), 7.28-738 (m. 1 H), 4.94-5.15 (m, 1 H), 4.41 (s. 2 H), 
4.00-4.17 (m, 1 H). 3.26-3.82 (m, 8 H). 3.00-3.16 (m, 1 H), 2.59-2.82 (m, 1 H), 2.18-2.37 
(m, 1 H). 



Example 98 




F 

2HCI 
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jV^.(l-(2<4-Bn)mo-2-trffluoromethoxy-phenyl)-ethyll-^ 
dimethyl-quinazolme-2,4-diaiiu]ie dihydrochloride 

Step A: Synthesis of iV*-{142^4-bromo-2-trffluoromethoxy-phenyl)-ethyq 
3"yl}-iVVV^-4imethyl-^umazoIm dihydrocUoride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 524, M (free) + ; 'H NMR (300 MHz. CDCI3) 8 9.61-9.78 (m, 1 H), 7.96 
(d, J= 8.4 Hz, 1 H), 7.71 (t, J= 7.7 Hz, 1 H), 7.55 (d, J= 82 Hz, 1 H), 7.29-7.47 (m, 4 H), 
4.89-5.12 (m, 1 H), 4.07^.28 (m, 1 H), 2.99-3.97 (m, 13 H), 2.55-2.79 (m, 1 H), 2.22-2.42 
(m,lH). 

Example 99 




O O^F 
HCI f^F 



l-(4-Bromo-2-trifluoromethoxy-phenyI)-l-{4-[(4-dimeftylamina-qum 
yIanuno)-methyl]-pipeiidin-l-yl}-methanonehydn>dUoride 

Step A: Synthesis of l-(4-broma-2-trifluorometho3y-phciiy]^l-{4-[(4-dimethylamino- 
quinazoM-2-yIamino>methylI-piperidhQi-l-yI}-metfaanonehydrocUori^ 

Using the procedure for the step A of ejcample 47, the title compound was obtanied. 
ESI MS m/e 552, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 6 13.44 (brs, 1 H), 8.53- 
8.77 (m, 1 H), 7.90 (d, J= 8.5 Hz, 1 H), 7.66 (t, J= 7.7 Hz, 1 H), 7.43-7.61 (m, 3 H), 7.19- 
7.37 (m, 1 H), 4.69-4.85 (m, 1 H), 3.20-3.63 (m, 10 H), 2.61-3.13 (m, 2 H), 1.76-2.14 (m, 
3 H), 1.08-1.48 (m, 2 H). 

Example 100 
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HCI 

ctf-3-(3,4-Dmuon>-phenyO-JV^I4-(4-dimethylaiiiino-qu 
^cIohexyQ-propioiuunide hydrochloride 

Step A: Synthesis of cfe-3K3,4-difluoro-pheny0riV-I4-(4-dimcthyIaiiimo-qu^^ 
ylainino)-qrclohexyl]-propionaiiiide hydrochloride. 

Using the procedure for Ihe step A of example 47, the titiie compound was obtained. 
ESI MS m/e 454, M (free) + ; 'H NMR (300 MHz, CDCI3) 5 13.05 (s, 1 H), 8.87 (d, J 
= 8.1 Hz, 1 H), 7.89 (d, /= 8.2 Hz, 1 H), 7.65 (t, J= 7.7 Hz, 1 H), 7.51 (d, 7.3 Hz, I 
H), 7.20-7.27 (m, 1 H), 6.88-7.09 (m, 3 H), 5.97 (d, /= 8.5 Hz, 1 H), 4.26 (brs, 1 H), 3.91 
(brs, 1 H), 3.51 (s, 6 H), 2.92 (t, J= 7.6 Hz. 2 H), 2.44 (t, /= 7.6 Hz, 2 H), 1.61-1.93 (brs, 
8H). 

Example 101 




2HC1 

cis-A*-{4-[3-(3,4-Dffluoro-phenyI)-pn)pylammol-cydohexyl}-iV',A^-di^^ 
quinazo]me-2,4-diamuie dihydrochloride 

Step A: Synthesis of cisrA^-{4-[3-(3,4-difluoro-phenyl)-propyhiminol-cyclohexyl}- 
iVVV'-dimethyl-quinazolme-l^-diamiiie dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 440, M (&ee) + iT ; 'H NMR (300 MHz, CDCI3) 6 12.62 (s, 1 H), 9.54 (s, 2 
H). 8.72 (d, /= 7.6 Hz, 1 H), 7.91 (d, /= 8.4 Hz, 1 H), 7.62-7.70 (m, 1 H), 7.48 (d, J= 7.6 
Hz, 1 H), 7.24-7.33 (m, 1 H), 6.90-7.06 (m, 3 H), 4.29 (brs. 1 H), 3.52 (s, 6 H), 3.00-3.42 
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(m, 3 H), 2.67-2.81 (m, 2 H), 1.93-2.43 (m, 8 H), 1.60-1.80 (m, 2 H). 



Example 102 




HCI 

/:ra/i5'4-Bromo-iV-[4-(4-dimethylamino-quinazoUa-2-ylam^^ 
tixQuoromefhoxy-beiizamide hydrochloride 

Step A: Synthesis of iV^-(4-ammomethyl-cyclohexyO-^>^-^™^*h^^ 
diamine. 

Using the procedure for the step A of example 81, the title compound was obtained 
ESI MS m/e 300, M + ; NMR (300 MHz, CDCI3) 6 7.79 (d, J= 8.4 Hz, 1 H), 7.45 
(m, 2 H), 7.00 (ddd, J= 8.4, 6.3, 1.9 Hz, 1 H), 4.80 (d, J- 8.2 Hz, 1 H), 3.82-3.94 (m, 1 
H), 3.24 (s, 6 H), 2.56 (d, 7= 6.2 Hz. 2 H), 2.14-2.28 (m, 2 H), 1.78-1,92 (m, 2 H), 0.95- 
1.42 (m, 7 H). 

StepB: Synthesis of lraii5-4-bn>moT2V-[4-(4-dimethylamino-quinazolin-2-ylanm 
cydohexyImethyll-2-trifluoromethoxy-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M + IT ; ^HNMR (300 MHz, CDCI3) 5 13.48 (s, 1 H), 8.34 (d, 7= 7.5 
Hz, 1 H), 7.83-7.94 (m, 2 H), 7.43-7.69 (m, 4 H), 7.20-7.29 (m, 1 H), 6.49-6.62 (m, 1 H), 
3,72-3.93 (m, 1 H), 3.50 (s, 6 H), 3.39 (t, J« 6.3 Hz, 2 H), 2.09-2.22 (m, 2 H), 1.85-1.98 
(m, 2 H), 1.37-1.69 (m, 3 H), 1.08-1,28 (m, 2 H). 

Example 103 
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4-Bromo-^^-^l-(4-dimethylalIlino-qujmazoUa-2-yl)-piperidm-4-yU^^ 
trifluoromeOios^-beiizamide hydrochloride 

Step A: Synthesis of 4-bromo-iV-[l-(4-dimethylainino-quiiiazolin-2-yl)-piperidin-4- 



Usingtheproc5edure for fte step A of example 47, the title compound was obtained. 
ESIMSnj/e552.M(freer;'Hm4R(300MHz,CDCl3) 5 13.50(s, 1 H),8.73 (d, J=8.5 
Hz, 1 H), 7.86 (d, 7= 8.4 Hz, 1 H). 7.81 (d, J= 8.4 Hz, 1 H), 7.62-7.71 (m, 1 H), 7.53 (dd, 
7= 8.4, 1.87 Hz. 1 H), 7.45 (s. 1 H), 7.23-7.32 (m. 1 H), 6.77-6.87 (m. 1 H), 3.30-3.55 (m, 
10 EO, 2.96-3.27 (m, 2 H), 1.89-2.15 (m, 3 H), 128-1.57 (m, 2 H). 



HCI 

w-2-(3,4-Difluoro-phenyl)-iV-[4-(4-dimethylaiiiino-quinazolln-2-ylaiiimo)- 
cyclohesylmethyl]-acetainide hydrochloride 

Step A: Synthesis of c&-2-(3,4-dinuoro-phenyI)-iV-[4-(4-dimethylamino-qiimazolm-2- 
ylanuno)-cyclohexylmethyll-acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESIMS m/e 454, M (ftee) + H^ ; 'HNMR (300 MHz, CDCI3) 5 12.66 (s, 1 H), 9.08 (d, J= 
8.9 Hz, 1 H), 7.90 (d, /= 8.1 Hz, 1 H), 7.66 (ddd, /= 8.4, 7.2, 12 Hz, 1 H), 7.48 (dd, J= 
8.4, 0.9 Hz, 1 H), 7.32-7.41 (mi, 1 H), 7.12-731 (m, 3 H), 6.97-7.08 (m, 1 H), 4.35-4.48 (m, 
1 H). 3.78 (s, 2 H). 3.52 (s, 6 H), 328-3.36 (m, 2 H). 1 .42-2.05 (m, 9 H). 

Example 105 



ylnicthyi]-2-trifluoromethoxy-benzamide hydrochloride. 



Ikxample 104 





HCI 
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ct;-JV--[4*(4-Dimethylammo-qiiinazol^^ 
benzamide hydrochloride 

Step A: Synthesis of c£s-^-[4-(4HlimethyIamino-qii^ 
cycloher^lmetfiyl]-3,4-difliioro-beiizaiiude hydrochloride. 



Using the procedure for the step A of example 47, the title compoimd was obtained. 
ESI MS m/e 440, M (free) + H*" ; NMR (300 MHz, CDCI3) 5 12.89 (s, 1 H), 9.11 (d, J 
= 8.2 Hz, 1 H), 7.88 (m, 3 H), 7.64 (dd4 8,4, 7.2, 1.2 Hz, 1 H), 7.49 (dd, 7= 8.4, 0.9 
Hz, 1 H), 7.18^7.29 (m, 2 H), 6.96-7.07 (m, 1 H), 4.29-4.44 (m, 1 H), 3.51 (s, 8 H), 1.55- 
2.02 (m, 9 H). 

Example 106 



2HCI 

c&-iV^^4-{[2-(3,4-Difluoro-phenyQ-ethylainino]-methyl}-cycto^ 
qiiiiiazoUne-2,4-diaiitine dihydrochloride 

Step A: Synthesis of c&-iV^-<4-{[2-(3,4-difluoro-phenyl)-efliylanuno]-methyl}- 
^^clahexyQ-jV^^-dimethyl-^uinazol^ 

Using Ae procedure for the step A of example 72, the title compound was obtained. 



ESI MS m/e 440, M (free) + H" ; ^HNMR (300 MHz, CDClj) 8 12.43 (s, 1 H), 9.64 (hrs, 
2 H), 8.66 (d, J= 8.3 Hz, 1 H), 7.91 (d, J= 8.3 Hz, 1 H), 7.67 (t, 7.8 Hz, 1 H), 7.46 (d, 
/= 8.3 Hz, 1 H), 728 (t, •/= 7.8 Hz, 1 H), 6.97-7.17 (m, 3 H), 4.24^.37 (m, 1 H), 3.52 (s, 
6 H), 3.30-3.44 (m, 2 H), 2.94-325 (m, 4 H), 1.57-2.28 (m, 9 H). 




Example 107 
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as-iV»-{4-[(3,4-Diflttoro4)eiiz3rlaiiiino>methyll-cyclohex^^^ 



Step A: Synthesis of cis^^*-{4-[(3^ifluoro-be^lzyIamino>metIl3iI-^^ 
dimethyIrqiimazolme-2,4-diaiiime dihydrochloride 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 426, M (free) + IT ; NMR (300 MHz, DMSO-dj) 5 9.39 (s. 2 H). 8.44 (m, 
1 H). 8.17 (d, J= 8.4 Hz, 1 H), 7.72-7.88 (m. 2 H), 727-7.61 (m, 4 H), 4.11-4.31 (m, 3 H). 
3.48 (s. 6 H), 2.81 (d, J= 6.1 Hz, 2 H), 1.32-2.03 (m, 9 H). 

Example 108 



HCl 

2-(4-Bromo-2-trifluoroinethoxy-phenyl>l-{4-[(4-dimethylamino-quinazolin-2- 
ylaiiuno>mefliyq-piperidin-l-yl}-ettiaBione hydrochloride 

Step A: Synthesis of 2-(4-bromo-2-trifliioromethoiy-phenyI)-l-{4-l(4-dimethylamino- 
quiBazoUn-2-yIaiiutto)-methyll-piperidin-l-yI}-ethanone hydrochloride. 

Using file procedure for Ihe step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M (free) + H^ ; 'H NMR (300 MHz, CDCI3) 5 13.48 (s, 1 H), 8.65 (t. /= 
5.8 Hz, 1 H), 7.90 (d, /= 8.4 Hz, 1 H), 7.53-7.70 (m, 2 H), 7.37-7.44 (m. 2 H), 720-7.32 
(m, 2 H), 4.59-4.72 (m, 1 H), 3.80-3.94 (m, 1 H). 3.68 (d, 6.1 Hz, 2 H), 325-3.58 (m, 8 
H), 2.94-3.12 (m, 1 H), 2.50-2.68 (m, 1 H), 1.75-2.03 (m. 3 H), 1.0&-1.32 (m. 2 H). 




N 
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Example 109 




lraii5-2-(4-Bromo-2-trifluorometbo^*pheny0riV-[4^ 
yIammo)-qrclohesylmetiiyl]-acefamide 

Step A: Synthesis of £raii5r-2-(4-bromo-2-trifluoromethoxy-phenyOTi^^ 
dimethyIammo-qii]iiazolm-2*ylai^ 

Using the proceduie for the step A of example 47, the title compound was obtained. 
ESI MS m/e 580, M (free)"" ; *H NMR (300 MHz, COa^) 8 8.28 (d, 6.7 Hz, 1 H), 7.87- 
7.90 (d, J- 8.5 Hz, 1 H), 7.52-7.66 (m, 2 H), 7.39-7.44 (m, 2 H), 7.20-7.33 (m, 2 H), 5.85- 
5.98 (m, 1 H), 3.70-3.91 (m, 1 H), 3.58 (s, 2 H), 3.50 (s, 6 H), 3.16 (t, /= 6.5 Hz, 2 H), 
2.03-2.20 (m, 2 H), 1.28-1.88 (m, 5 H), 0.96-1.18 (m, 2 H). 

Example 110 




HCI 



C£Sr^-[4-(4-DimethyIamino-quinazoIm-*2-^ylamino)-<7clo^ 
benzamide hydrochloride 

Step A: Synthesis of c&-iV-[4<<4-dimethyIammo-qiunazol]n-2-^^^ 
3,4-difluoro-benzanude hydrochloride. 

Using the procedure for the sisp A of example 47, the title compound was obtained. 
ESI MS m/e 448, M (free) + Na*' ; 'H NMR (300 MHz, CDCia) 8 13.01 (s, 1 H), 8.96 (d, J 
= 8.1 Hz, 1 H), 7.91 (d, J- 8.2 Hz, 1 H), 7.55-7.79 (m, 4 H), 7.49-7.54 (m, 1 H), 7.15-7.32 
(m, 2 H), 6.76 (d, J= 8.4 Hz, 1 H), 4.30-4.41 (m, 1 H), 4.03-4.22 (m, 1 H), 3.52 (s, 6 H), 
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Example lU 





HCI 

CIS- 



.3-(3,4-Dffluoro-pheEyO-^^I4K4-dimethylamino-q^ 
cyclohexylmethyll-propionamide hydrochloride 

Step A: Synthesis of m.3-(3,4-dmuo«»-phenyI)-iV-[4-{4-dlmefliylammo.qu^^ 

ylaiiuno)-cyclohexyliaethyll-propioua0iide hydrochloride. 

Using the procedxire for the stq,Aof example 47,the title compound was obtained. 

ESI MS m/e 468, M (free) + If ; 'H NMR (300 MHz. CDC« 8 12.70 (s. 1 H). 9.00 (d. / 
= 8 3 Hz 1 H), 7.90 (d, J= 8.3 Hz. 1 H), 7.66 (ddd, /= 83. 7.2. 1.0 Hz. 1 H). 7.48 (dd. J 
= 8 3 1 0 Hz, 1 H), 7.11-731 (m, 2 H), 6.84-7.06 (m, 3 H). 4.324.44 (m. 1 H). 3.51 (s. 6 
H).3'.26-3.33(m.2H).2.96(t,J=7.5Hz.2H).2.76(t.7=7.4Hz.2H).1.34-1.94(m.9 

H). 



Example 112 



2HCI 

c«-iV'-l4K3,4.Dfflaoro-ben^ylaimno>cyclohex^^^^^ 
diamine dihydrochloride 

step A: synthesis of c&.^^-[4-(3,4-difluoro.beuzylammo)Hy^^^ 

quuiazoUne-2,4-diaDime dihydrochloride. 

Using the procedure for the step A of example 72. the title compound was 

obtained. 

ESI MS m/e 434. M (free) + Na^ ; NMR (300 MHz. DMSO-d^ 5 13.03 (s. 1 H). 9.50 
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(brs, 2 H), 831-8.40 (m, 1 H), 8.19 (d, /= 8.2 Hz, 1 H), 7.73-7.90 (m, 2 H), 729-7.60 (m, 
4 H), 4.04^.28 (m. 3 H), 3.46 (s, 6 H), 3.06-3.22 (m, 1 H), 1.61-2.10 (m, 8 H). 

Example 113 




2HCI 

cwrA'*-(4-{[3-(3,4-Dffluon)-phen3d^propyIaiiimo]-methyI}-qrclohex^ 
dimetfayi-qiiuiazolme-2,4-diaiiiine dihydrochloride 

Step A: Synthesis of c£y-^^-(4-{[3-^,4-dmuoro-pheny0-pn)pylammo]-methyl}- 
cydohe^l)-A'*,2V*-dimethyl-quma2»lme-2,4-diamine dihydrochloride. 

Using the procedure for the stqp A of example 72, the title compound was 
obtained. 

ESI MS m/e 454, M (free) + IT ; 'HNMR (300 MHz, CDCI3) 5 12.50 (s, 1 H), 9.43 (brs, 
2 H), 8.60 (d, J= 7.93 Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.65 (ddd, J= 8.2, 7.2, 1.1 Hz, 1 
H), 7.46 (d, J = 8.6 Hz, 1 H), 7.23-7.30 (m, I H), 6.91-7.08 (m, 3 H), 422^.34 (m. 1 H), 
3.51 (s, 6 H), 2.87-3.07 (m, 4 H), 2.68 (t, J= 7.7 Hz, 2 H), 1.53-2.43 (m, 11 H). 
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2-(4-B^omo-2-t^ffluo^omethoxy-pheayl)-^^[^(4-c^methyiammo^^llm^ 
piperidiDi-4-ylmethyl]-acetajnide hydrochloride 

Step A: Synthesis of 2<4-bn)mo-2-triflttoromethoxy-phenyl)-iV-[l<4^iimethylammo- 
qmiiazolin-2-yI)-piperidin-4-yhnethyll-acetainide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 588, M (ftee) + Na* ; 'H NMR (300 MHz, CDCI3) 6 13.32 (s, 1 H), 8.68 (d, J 
= 8.4 Hz. 1 H). 7.86 (d, J= 7.4 Hz, 1 H), 7.65 (ddd, J= 8.4, 7.1, O Hz, 1 H), 7.23-7.42 
(m, 4 H), 6.59-6.69 (m. 1 H), 3.60 (s. 2 H), 3.48 (s. 7 H). 2.90-3.37 (m. 5 H), 1.78-2.08 (m. 
3 H), 1.19-1.46 (m, 2 H). 



Example US 




HCI 



frflm-2-(4.Bromo-2-trifluoromethoxy-phenyI)-A:-{4.I(4-dimethylaiiimo-qim^ 
yIamiiio)-methylI-cydohexyba(iethyl}-acetaiiude hydrochloride 

StepA: Synthesis of tor«5-2-(4-bromo-2-trifluoromethoxy-phenyI)-iV-{4-[(4- 
dimethylamino-qiiinazolin-2-ylamino)-methyll-cyclohexylmethyl}-acetamide 

hydrochloride. 

Using the procedure for the step A of example 47, the title compomd was obtained. 
ESI MS m/e 616. M (ftee) +Na^ ; ^H NMR (300 MHz, CDCI3) 5 8.37-8.49 (m, 1 H), 7.89 
(d, J= 8.5 Hz, 1 H), 7.53-7.68 (m, 2 H), 7.40-7.45 (m, 2 H), 7.20-7.32 (m, 2 H), 5.60-5.71 
(m, 1 H), 3.55 (s, 2 H). 3.50 (s. 6 H), 3.35 (t. 7= 6.1 Hz. 2 H), 3.08 (t, J= 6.4 Hz, 2 H), 
0.77-2.00 (m, 10 H). 



Example 116 




HCI 
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ciy-2-(3,4-Difluoro-phenyI)-iV-[4-(4-dimeft^ 
cyclohesylj-'acetaiiiide hydrochloride 

Step A: Synthesis of c£s-2-(3,4-difluoro-phcnyI)-JV-[4-(4-dimethyIai^ 
yIa]iimo)-(7dohexyI]-acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESIMS m/e 440, M (free) + IT ; ^HNMR (300 MHz, CDCI3) 5 13.01 (s, 1 H), 8.85 (d, J 
- 8.2 Hz, 1 H), 7.89 (d, 8.2 Hz, I H), 7.65 (ddd, 8.2, 7.1, 1.2 Hz, 1 H), 7.52 (d, J= 
8.2 Hz, 1 1^, 6.95-7.33 (m, 4 H), 6.32 (d, J= 7,6 Hz, 1 H), 4.19^.34 (m, 1 H), 3.82-4.01 
(m, 1 H), 3.51 (s, 6 H), 3.47 (s, 2 H), 1.61-2.01 (m, 8 H). 

Example 117 



2HCI 

cwrW^-{4-I2-(3,4J)ffluoro-phcttyl)-ethylaminol-cydohc3^ 
quinazoIme-2,4-dia]nme dihydrochloride 

Step A: Synthesis of CK-JN^-{4-[2-(3,4-difluoro-phenyI)-ethylaniino]-^ 
dimethyI-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 426, M (fiee) + ; ^H NMR (300 MHz, CDCI3) 6 12.51 (s, 1 H), 9.70 (brs, 2 
H), 8.67 (d, 7.5 Hz, 1 H), 7.92 (d, J= 8.0 Hz, 1 H), 7.68 (t, 8.0 Hz, 1 H), 7.52 (d, / 
= 8.4 Hz, 1 H), 7.30 (t, J- 7.8 Hz, 1 H), 6.97-7.22 (m, 3 H), 4.34 (brs, 1 H), 3,53 (s, 6 H), 
3.12-3.41 (m, 5 H), 1.62-2.40 (m, 8 H). 
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Example 118 



m 




4-BromOTW"-(l-<4-dimethylaiiiino-qumazolm-2-yl)-piperidS^ 
benzenesnlfonamide 

Step A: Syndesis of [2-(4-amino-pipcridm-l-y0-qiimazolin-4-yq-dim 

To a solution of l-benzyl-piperidm-4-ylaiimie (2.00 g, 10.5 mmol) in THF (20 mL) 
was added (Boc)!© (252 g, 11.5 mmol) . Hie mixture was stined at ambient temperature 
for 40 min, and concentrated. To a solution of the residue in MeOH ^0 mL) was added 
20% Pd(0H)2 (400 mg). The mixture was stirred at ambient temperature under hydrogen 
atmosphere for 20 hr. AdditionaUy, 20% Pd(OH)i (400 mg) was added and the mixture 
was stirred at ambient temperature undo: hydrogen atmosphere for 7 hr, at 50 "C for 4.5 hi^ 
and at ambient temperature for 12 hr, filtered tiuough a pad of celite, and concentrated to 
give a white solid. A mixture of (2-chloro-quinazolin-4-yl)-dimethyl-amine obtained in 
step B of example 1 (1.10 g, 5.30 mmol) and the above solid (1.27 g, 6.34 mmol) in 2- 
propanol (11 mL) was stirred at reflux for 20 hr. The precipitate was collected by filtration, 
washed with 2-propanol, dissolved in 50% MeOH in CHClj (60 mL). The solution was 
poured into saturated aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 
(three times). The combined oiganic layer was dried over MgSO*, filtered, concentrated, 
and purified by flash chromatography (NH-silica gel, EtOAc to CHCI3) to give [2-(4- 
amino-piperidin-l-yl)-quinazohn-4-yl]-dimethyl-amine (864 mg, 68%) as a colorless oil. 
ESI MS m/e 272, M + IT ; *H NMR (300 MHz, CDCI3) 5 7.79 (d, / = 8.2 Hz, 1 H), 7.45- 
7.55 (m, 2 H), 6.96-7.05 (m, 1 H), 4.83 (d, J= 13.4 Hz, 2 H), 326 (s, 6H), 2.84-3.03 (m, 3 
H), 1.85-1.95 (m, 2 H), 120-1.50 (m, 4H). 

Step B: Synthesis of 4-bromo-Ar-[l-(4-dimefliylamino-quiiiazoKii-2-yI)-piperidin-4- 
yI]-2-triflaoromeflio:^-beiizenesiiIfoiiainide. 



Using the procedure for the step A of example 20, the title compound was obtained. 
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ESI MS m/e 574, M +ir ; *HNMR (300 MHz, CDCI3) 5 7,94 (d, J= 8.7 Hz, 1 H), 7.80 
(d, /== 82 Hz, 1 HX 7,39-7.61 (m, 4 H), 6.98-7.07 (m, 1 H), 4.604.81 (m, 3 H), 3.39-3,61 
(m, 1 H), 325 (s, 6 H), 2.98-3.08 (m, 2 H), 1.73-1.92 (m, 2 H), 1.33-1.54 (m, 2 H). 

Example 119 



{2-[4-(4-Bit)mo-2-triflaoromefliojy-beiizyIa^ 
dimethyl-amme dihydrochloride 

Step A: Synfliesis of {2-[4-(44>romo-2-trifluorometho3qr-benzylaii^ 
yI]-qamazoIm4-yl}-dimetl]r^l-ainme dihydrochloride. 

Using the procedure for the step B of example 37, tiie title compound was 
obtained. 

ESI MS m/e 524, M (free) + ; NMR (300 MHz, CDClj) 8 8.43 (d, /= 8.1 Hz, 1 H). 
8.20 (d, J= 8.4 Hz, 1 H), 7.90 (d, ^= 8.4 Hz, 1 H), 7.67 (t, J= 7.5 Hz, 1 H), 7.26-7.49 (m, 
3 H), 5.13 (brs, 2 H), 4,27 (s, 2 H), 3.08-3.60 (s, 9 H), 2.08-2,78 (m, 4 H). 



Example 120 




2HCI 
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4-Bn)mo-iV-[l-(4-dimethyIammo-qumazolin-2-yl)-piperidm-4-yll^^^ 




Step A: Synthesis of 4-bTOinoriV41-(4-dimethyIamino-qumazolm-2-yl)-piperidm-4- 
yq.2.trifluoTometfaoxy-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 560, M (ftee) Na* ; »HNMR (300 MHz, CDCy 5 13.68 (s, 1 H), 8.73 (d, J= 

7.8 Hz, 1 H), 7.80-7,91 (m, 2 H), 7.68 (ddd, J= 8.4. 7.1. 1.3 Hz, 1 H), 7.55 (dd, 8.4, 

1.9 Hz, 1 H), 7.42-7.46 (m, I H), 7.29 (ddd, J= 8.4, 7.1, 13 Hz, 1 H), 6.67 (d, J- 7.3 Hz, 
1 H), 5.04 (hrs, 2 H), 4.23^.42 (m, 1 H), 3.27-3.61 (m, 8 H). 2.19-2.36 (m, 2 H), 1.57- 
1.81 (m. 2 H). 

Example 121 



2-(4-Bromo-2-trifluot»methoxy-phenyI)-iV-[l<4-dimethyIammo-quuiazolh^^^ 
piperidin-4-yl]-acetaniide hydrochloride 

Step A: Synthesis of 2-(4-bromo-2-trifluoromethoxy-phenyI)-iV-ll-(4-dimethylamino- 
q«inazolin-2-yl)-piperidin-4-yll-acetamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 574, M (free) + Na* ; NMR (300 MHz, CDCI3) 8 13.08 (s, 1 H), 8.61 (d, J 
= 8.4 Hz, 1 H), 7.86 (d, 7.5 Hz, 1 H), 7.56-7.68 (m, 2 H), 7.21-7.39 (m, 4 H), 4.70-5.10 
(m, 2 H), 4.04-4.22 (m, 1 H), 3.68 (s, 2 H). 3.34-3.61 (m, 8 H), 1.59-2.19 (m, 4 H). 

Example 122 - 301. 

To a solution of amine obtained in step A of example 15 (30 pmol) and pyridine 
(120 pmol) in CHiCl, (400 pL) was added an appropriate sulfonyl chloride (60 pmol) in 
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CH2CI2 (200 ^L) at 25 ""C, After stirring at the same temperature for 20 hr, the reaction 
naixture was concentrated by a stream of dry Nj. To the residue was partitionated between 
CHCI3 and saturated aqueous NH^Cl. The aqueous layer was extracted with CHCI3. The 
combined organic layers wore dried over MgS04. After concentration by a stream of dry 
N2, dry CH2CI2 (600 ]xL) and PSA (300 pL) were added to the residue. After the stining at 
25 °C for 20 hr, the reaction mixture was filtrated and purified by flash chromatography 
(NH-silica gel, 33% MeOH in CHCij) to give the desired product 

Example 302 -588. 

To a solution of amine obtained in step C of example 9 or step A of example 64 (30 
pmol) in CH2CI2 (200 \xL) were added poly(4-vinylpyridine) (75 pL) in 012^2 (200 jiL) 
and acid chloride (60 junol) in CH2CI2 (200 ^L) at 25 **C. After stirring at the same 
temperature for 20 hr, the reaction mixture was filtered and concentrated by a stream of 
dry N^. To the residue were added dry CH2CI2 (600 yL) and PSA (300 \xLy After the 
stirring at 25 °C for 20 hr, the reaction mixture was filtrated and purified by flash 
chromatography (NH-silica gel, 33% MeOH in CHCI3) to give the desired product 

Example 589 -1136. 

To a solution of carboxylic acid (200 fjL, 60 jimol) in CH2CI2 (200 jiL) w«:e added 
l-cyclohexyl-3-methylpolystyrene-carbodiimide (150 |jL, 126 (miol) in CHjClj (200 pL) 
and amine obtained in step C of example 9 or step A of example 64 (30 pmol) in CH2CI2 
(200 pL) at 25 "^C. After stirring at the same t^peratuie for 20 hr, the reaction mixture 
was filtered through NH-silica gel, and concentrated by a stream of dry N2. To the residue 
were added dry CH2Cl2(700 (xL) and polystyrene linked benzaldehyde (75 jiL, 60 jmiol). 
After the stirring at 50 **C for 20 hr, the reaction mixture was filtrated, and concentrated by 
a stream of dry to give the desired product 

Example 1137 -1745. 

To a sohition of the anxide product in THF (200 \d) was added 1 M borane-THF 
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complex in THF (300 fil, 300 Mmol). The mixture was stirred at 80 "C for 1 Tax, and 
concentrated by a stream of dry Nj. To flie residue were added 1 M aqueous HCl (300 ^il) 
and IHF (300 iLd). The mixture was stined at 80 "C for 1 hr, and concentrated by a stream 
of dry Nj. To the residue was partitionated between CHClj and 2 M aqueous sodium 
hydroxide. The aqueous layer was extracted wi& CHClj. lbs combined organic layers 
were dried over MgSO*. The mixture was concentrated by a stream of dry N^, and the 
purified by flash chromatography (silica gel, 2% to 7% 2 MNIVMeOH in CHaj) to give 
the desired product 



Example 1746 - 2184. 

To a solution of amme obtained m step C of example 9 or step A of exanq)le 64 (36 
^miol) in MeOH (200 jiL) were added aldehyde (30 nmol) in MeOH (200 jxL) and AcOH 
(90 nmol) at 25 "C. The reaction mixture was stirred at the same temperature for 1 hr. To 
the mixture was added NaBHjCN (120 ^mol) in MeOH (200 pL). After stirring at the 
same temperature for 20 hr, the reaction mixture was concentrated by a stream of dry Nj. 
To the residue was partitionated between CHCI3 and 2 M aqueous sodium hydroxide. The 
aqueous layer was extracted with CHCI3. Tie combined organic layers were dried over 
MgS04. The mixture was concentrated by a stream of dry Nj, and purified by flash 
chromatography (siHca gel, 2% to 7% 2 M NH/MeOH in CHCI3) to give the desired 
product 



Example 2185 - 2328. 

To a solution of alcohol (35 pmol) in CH2CI2 (200 mL) was added Dess-Martin 
periodinane (63 junol) m CHjClj (200 pL) at 25 "C, and &e reaction mixture was sthied at 
the same temperature for 20 hr. To the reaction mixture were added amine obtamed in step 
C of example 9 or step A of example 64 (36 pmol) in MeOH (200 nL) and AcOH (90 pL), 
and the mixture was stirred at the same temperature for 1 hr. To the mixture was added 
NaBHjCN (120 pmol) in MeOH (200 pL). After stirring at the same temperature for 20 hr, 
the reaction mixture was concentrated by a stream of dry N^. To Ihe residue was 
partitionated between CHCI3 and 2 M aqueous sodium hydroxide. The aqueous layer was 
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extracted with CHCI3. The combined organic layers were dried over MgS04. The mixture 
was concentrated by a stream of dry N2, and purified by flash chromatography (silica gel, 
2% to 7% 2 M NHj/MeOH in CHCI3) to give the desired product 
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Example No. 



Struct are 



APCI-MS 



2142 




1 




417 (M+H) 



2143 




X 




490 (M + H) 



2144 



2145 



2146 






461 (M + H) 



396 (M + H) 
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.. Example No. ■ 


Stractiire • 


• APCIrlMS- ■ • 








2147 




356 (M + H) 








2148 




394 (M + H) 


2149 




384 (M + H) 


2150 


^ ^ ^ ^ 


496 (M + H) 


2151 




456 (M + H) 
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, ExaihpleNo., 


. .-.Sfructure . ; 










2152 


533 (M + H) 




0 




2153 




519(M+H) 








2154 




443 (M+H) 


2155 




446 (M + H) 


2156 




432 (M + H) 
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' Example No. . 


* • *- • Structure - - ^ ' i 










2162 




520 (M + H) 








2163 




428 (M+H) 








2164 




462 (M+H) 


2165 


X I 


488 (M+H) 








2166 




475 (M + H) 
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'['."■[ "-■ ..stricture . 




2167 




523 (M + H) 


2168 




451 (M + H) 








2169 




441 (M+H) 








2170 




458 (M + H) 








2171 




474 (M + H) 
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• • JEixample No. * 


' Structiire ■, . : .' 




2172 




461 (M + H) 


2173 




470 (M+H) 


2174 




493 (M + H) 


2175 


6 


483 (M + H) 


2176 




454 (M + H) 
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. .: Example No. .; 


. .■ Sjtructiare:.' ■;■ .. V'- f .'. 




2182 


Y r 


594 (M + H) 








2183 


H""^ II 


442 (M+H) 












2184 




552 (M + H) 








2185 




435 (M + H) 


2186 




450 (M + H) 
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' ^Exampie No. 


■ , • Stnicture . . . ,'. 






F 










2187 




AAO /TV if 1 TT\ 

448 (M + H) 














2188 




444 (M + H) 


2189 




478 (M + H) 








2190 




434 (M + H) 




1 




2191 




446 (M + H) 
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.. Example No. . 


■ ■ Strnctore",;, , : 


..•.,;apci-ms^-\ 


2192 




420 (M+H) 


2193 


CI 

H 


440 (M+H) 


2194 


1 


464 (M + H) 


2195 


F 


448 (M + H) 


2196 


H 


502 (M + H) 
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. EiamplelSfo: 


■ . ■ Structiure "," 


y^- .APCt-MS ... 


2197 




462 (M + H) 


2198 




508 (M + H) 


2199 




440 (M + H) 


2200 




488 (M + H) 


2201 


Ok ^ jCj ""'"'^^^ 


516(M + H) 
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E:stainpie^d. 


■ ■, Structttre ' 


• - 'APCI-MiS/V-- 


2202 


1 


404 (M + H) 








2203 




478 (M+H) 


2204 


^ ^ o 


456 (M+H) 


2205 




464 (M + H) 








2206 




456 (M + H) 
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OBzainpleNoi. 


""iStnifcture ' 






CI 




2207 




450 (M + H) 








2208 




442 (M + H) 


2209 




408 (M+H) 


2210 




424 (M+H) 








2211 


H 


424 (M+H) 
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• . Structure"' .... . /" ••, ' '. 
















2212 




448CM + H) 








2213 




458 (M+H) 








2214 




458 (M + H) 


2215 


Y "9 


420 (M + H) 




1 




2216 




419(M + H) 
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• y.l^aniple No. - 


• Stnictiure - 


• Vf -. -APd-MS 








2217 




440 (M + H) 








2218 


aXrCf" — 0 


446 (M + H) 


2219 




434 (M+H) 


2220 


1 H f 


446 (M+H) 








2221 




404 (M+H) 
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2227 




462 (M + H) 


2228 

• 




502 (M + H) 








2229 




434 (M + H) 


2230 




456 (M + H) 




1 




2231 




432 (M + H) 
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: . Example Ko. :. 


' 'Structnre 




2232 




460 (M + H) 


2233 




488 (M+H) 


2234 




474 (M+H) 


2235 




446 (M+H) 


2236 




484 (M + H) 
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Example 1^0.. ' 


• ' Structure . -. " - 




2237 




420 (M + H) 












2238 




568 (M + H) 


2239 




428 (M + H) 








2240 




396 (M+H) 


2241 




420 (M+H) 



787 



wo 03/028641 



PCTAJS02/31059 





Structure : ■; 


APCi-MS 


2242 


X 


468 (M + H) 




^^^^^^^^ w^^^^^^^^^^^ ^^^^ 




2243 










2244 




468 (M + H) 








2245 




458 (M + H) 








2246 


423 (M + H) 
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Eiample No. 


.■ •"■ ■ Structure.- ^ " 






D 




2247 




420 (M + H) 


2248 




404 (M+H) 


2249 




448 (M + H) 








2250 




446 (M+H) 


2251 




540 (M + H) 
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APCI-MS 


2252 




) 


470CM + H) 


2253 


II 

N 


472 (M + H) 


2254 






479 (M+H) 


2255 




433 (M + H) 


2256 


i 


1 


458 (M + H) 



790 



wo 03/028641 



PCTA}S02/31059 



° Example Nbi. ; - 


.- • Structure. 


vAPOL-MS" / . 


2257 


oS^ — ^ 


515 (M + H) 


2258 


^ 0 


410 (M + H) 








2259 




394 (M + H) 








2260 




368 (M+H) 


2261 




372 (M + H) 
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Example No . 


' Structure ' . 


• • .Apcr-iiiis.. 


2262 


j — V 


397 (M + H) 








2263 




464 (M + H) 


2264 


F 


462 (M + H) 








2265 




458 (M+H) 








2266 




492 (M + H) 
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- Example No. . 


. • Stroctiine " . " 'V 






^ 1 




2267 




448 (M + H) 


2268 












2269 




434 (M+H) 








2270 




454 (M+H) 








2271 




478 (M + H) 
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. "Example T»Io. 


.V ' Structure. .. ^ 


".^'ci-iws' - V 








2277 




502 (M + H) 








2278 




530 (M+H) 








2279 




418(M+H) 








2280 




492 (M + H) 








2281 




470 (M+H) 



i 
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Exiainplel^o. 


'-'Structure 




2282 




478 (M + H) 


2283 




470 (M + H) 


2284 




464 (M + H) 


2285 


^^^^^N^'^Nl*'^-^^ CI 


456 (M + H) 


2286 




422 (M + H) 



796 



wo 03/028641 



PCTAJS02/31059 



. Example TVol'; 


• • v... . ' -.v . " Structure* 


AFCI-MS 








2287 




438 (M + H) 


2288 




462 (M + H) 




X jD 

Us^^^jj^ F F 

H F 










2290 


F 


472 (M+H) 


2291 




434 (M + H) 
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!ExainpIe.NQ. :. 












2292 




433 (M + H) 








2293 




454 (M+H) 


2294 


6 


460 (M+H) 








2295 




448 (M+H) 


2296 




460 (M + H) 
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■;'-'£muiipIe.No. °; 


i . . . ... -Structure - ' = ■ ;•. . ■ -i 


■ ■AJPCi-iVfS •. 


2297 




422 (M + H) 








2298 




474 (M + H) 


2299 




476 (M + H) 


2300 


H 1 J 


516(M + H) 


2301 


r 


448 (M + H) 
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; Example No. 


■. . ■' ■ , Structure';-; '• • •. . 




2302 




CO 


470 (M + H) 


2303 




446 (M+H) 


2304 


If 




488 (M+H) 


2305 






460 (M + H) 


2306 






434 (M + H) 
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T ... 

' - ExiiuiipleNq;';.. 


• " " Structuire " . •, .= 




2307 




582 (M+H) 








2308 


^^^^^^^ 


442 (M + H) 


2309 




419 (M+H) 


2310 




434 (M+H) 


2311 




482 (M + H) 
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ExaiiipIeNf^. 


••..- /^ . '• Structurer. •.'v•••^ 




2312 


T IT 


418 (M + H) 


2313 




446(M+IQ 


2314 . 


Br 


482 (M + H) 


2315 


CI 


472 (M + H) 


2316 




437 (M + H) 



802 



wo 03/028641 



PCTAJS02/31059 







. ' APCL-m. ■ • 


2317 




434 (M+H) 


2318 




418 (M+H) 


2319 


0 


462 (M+H) 


2320 




460 (M+H) 


2321 


f 

6 


554 (M + H) 
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.. Example No. 


■ "Structure. ; '.' '■ [- • ; 




2322 




470 (M + H) 


2323 




537 (M+H) 








2324 




529 (M+H) 


2325 




424 (M + H) 


2326 




408 (M + H) 



804 



wo 03/02S641 



PCT/US02/31059 



.. .-£xamplie No; . 


■ ■' .Stradure • ■ , •' • . 




2327 




382 (M+H) 


2328 




386 (M + H) 
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Example 2329 




/raii5^-4-BromorA^-{4-[(4-methyIanimo-qu^ 
(7clohei7lmethyl}-2-t]HyDaorometho3y-bexizeae5 

Step A: Synthesis of llPffii5-4-[(4-bromo-2-triflaoromeflioxy-be]izenes 
methylj-cyclohexanecarboxylic acid. 

To a solution of /ran5-4-ammomethyl-cyclohexanecarboxylic acid (3,14 g, 20 
nunol) in THF (20 mL) and 1 M aqueous sodium hydroxide (42 mL) was added a solution 
of 4-bromo-2-trifluoroinethoxy benzenesulfonyl diloride (6.9 g, 20.4 mmol) in THF (20 
mL) and the mixture was stirred for 2 hr at ambient temperature. The resulting mixture 
was concentrated and 1 M aqueous HCI (45 mL) was added. The resulting precipitate 
was fatered, washed with water and hexanes to give ^rans-4-[(4-bromo-2- 
trifluoromethoxy-ben2enesulfonylanaino)-methyl]-cyclohexanecarbosylic acid (7.18 g, 
78%) as a white powder. 

ESI MS m/e 460/462 M + ; NMR (500 MHz, DMSO-d^) 5 12.00 (brs, 1 H), 7.99 
(brs, 1 H), 7.84-7.80 (m, 3 H), 2.72 (d, 6,3 PIz, 2 H), 2.10 (m, 1 H), 1.86 (m, 2 H), 1.71 
(m, 2 H), L31 (m, 1 H), 1,23 (m, 2 H), 0.87 (m, 2 H). 

Step B: Synthesis of ^ra/i5-4-[(4-bromo-2-trifliioromethoxy-ben2enesiilfottylamino)- 
methyl]-cyclohexanecarboxylic acid amide. 

A solutioa of fran5-4-[(4-bromo-2-trifluorometiioxy-benzenesulfonylanmio)- 

methylj-cyclohexanecarboxylic acid (7.14 g, 15.5 mmol) and triefhylamine (2.35 mL, 

16.9 mmol) in THF (25 mL) was cooled to 0 ^C. To the mixture was added ethyl 

chlorofoimate (1.62 mL, 17 mmol) in THF (5 mL) over 10 min. After stirring at 0 °C for 

15 min, aqueous ammonia (27 mL) was added dropwise and the mixture was stirred at 

ambient temperature for 2 hr. The mixture was concentrated under reduced pressure and 

the concentrate was treated with water to give a solid. Hie solid was filtered and washed 

with water and hexanes to give frany-4-[(4-bromo-2-trifluoromethoxy- 
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benzenesulfonylainino)-methyl]-cycIohexanecarboxyKc acid amide as a M^te solid (4.2 g> 
59%). 

ESI MS m/e 459/461 M + ET ; NMR (500 MHz, DMSCKO 5 7.98 (brs, I H), 7.84-7.80 
(m, 3 H), 7.13 (s, 1 H), 6.62 (s, 1 H), 2.72 (d, 6.5 Hz, 2 H), 1.98 (m, 1 H), 1.70 (m, 4 
H), 1.29 (m, 1 H), 1.23 (m. 2 H), 0.83 (m, 2 H). 

Step C: Synthesis of /!raiu^r^--(4-aniiQomethyl-cycloh^ 
trifluoroinethoxy^beiizenesulfonamide. 

To a solution of />'aw-4-[(4-hromo-2-trifluoiX)methoxy-benzra 
inethyl]-cyclohexanecarboxylic acid amide (4.2 g, 9.2 mmol) in THF (40 mL) was added 
a solution of 1 M BHj in THF (32 mL, 32 nomol) over 40 min. The mixture was refluxed 
for 2 hr. After cooling to 0 **C, Ihe mixture was quenched with water (7 roL). To the 
resulting mixture were added 4 M HCl in EtOAc (2S mL) and MeOH (28 mL) and tiie 
mixture was concentrated. To the residue was added MeOH (28 mL) and the mixture 
was once again concentrated* The resulting HCl-salt was recrystallized from EtjO and 
subsequently neutralized with 1 M aqueous sodium hydroxide. The aqueous layer was 
extracted with CH2CI2 (twice), the organic layers combined, dried over sodium sulfate, and 
concentrated under reduced pressure to give /raAiy-JV-(4-aminomethyl-cyclohexylmethyl)- 
4-bromo-2-trifluoromethoxy-benzenesulfonamide as a white solid (3.0 g, 74%). 
ESI MS m/e 445/447 M + IT ; NMR (500 MHz, DMSO-dg) 5 7.84-7.79 (m, 3 H), 
3.42 (brs, 2 H), 2.72 (d, J= 6.8 Hz, 2 H), 2.33 (d, 7= 6.5 Hz, 2 H), 1.73 (m, 4 H), 127 (m, 
1 H), 1.09 (m, 1 H), 0.80 (m, 4 H). 

Step D: Synthesis of £ra/25-4-Bromo-iV«{4-{(4-methyIamino-quinazolin-2-yIamino)^ 

metfayl]-(7cIohexylmethyl}-2-trifluoromethoxy-benzenesulfonamidehydrocUori 

A mixture of (2-chloio-quinazolin-4'yl)-methylamine obtained in step A of 

example 50 (58 mg, 0.3 mmol) and />*aw-iV'-(4-aininomethyl-cyclohexylmethyl)-4- 

bromo-2-trifluoromeflioxy-benzenesulfoijamide amide (133 mg, 0.3 mmol) in 2-propanol 

(0.5 mL) was stirred at reflux for 24 hr. The mixture was cooled and the resulting white 

solid was collected by filtration and washed with 2-propanol to give trans-4'Bxomo-'N''{4' 

[(4-methylamino-quiDazolin-2-ylamino)-methyl]-cyclohexylme4^ 

benzenesulfonamide hydrochloride as a white solid (121 mg, 67%). 

ESI MS m/e 602/604 M + ET ; ^H NMR (500 MHz, DMSO-d«) 8 12.61 (brs, 1 H), 9.70 
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(brs, 1 H), 8.26 (d, 8.1 Hz, 1 H), 8.15 (brs, 1 H), 8,02 (t, J= 5.7 Hz, 1 H), 7.84-7.74 (m, 
4 H), 7.41 (m, 1 H), 3.32 (m, 2 H), 3.07 (d, J- 3.5 Hz, 3 H), 2.73 (t, 6.2 Hz, 2 H), 1.77 
(m, 4 H), 1.53 (m, 1 H), 1.32 (m, 1 H), 0.96 (m, 2 H), 0.82 (m, 2 H). 

Example 2330 



/>'aiM'rAr-{4-[(4-Dim€thylamino-quinazolm-2-yIamm 
bis-(2y2^-trifluoro-e1iioxy)-benzenesulfonamidehydrocUori^ 

Step A: Sjoithesis of /raff5-4-*{[2,5-bis-(2,2,2-trifiuoro-ethojQr)-benzeaesu^ 
niethyl}-cyclohexaaecarboxylic acid, 

To a solution of /raw-4-aininometliyl-cyclohexanecarboxylic acid (1.5 g, 10 
imnol ) in THF (10 mL) and 1 M aqueous sodium hydroxide (27 mL) was added a solution 
of 2,5-bis(2,2,2-tri£luoroethoxy) benzenesulfonyl chloride (3.8 g, 10.25 mmol) in THF (10 
mL) dropwise and the mixture was stirred at ambient temperature for 2 hr. The resulting 
mixture was concentrated and 1 M aqueous HCI (22.5 mL) was added. The resulting 
precipitate was filtered, washed with water and hexanes to give fra«5-4-{[2,5-bis-(2,2,2- 
trifluoro-ethoxy)-benzenesulfonylamino]-methyl}-cyclohexanecarboxylic add as a white 
powder (2.8 g, 57%). 

ESI MS m/e 494 M + ; NMR (500 MHz , DMSO-dg) 5 7.36 (m, 3 H), 7.23 (brs, 1 
H), 4.88 (m, 4 H), 2,73 (m, 2 H), 2.10 (m, 1 H), L87 (m, 2 H), 1.72 (m, 2 H), 1.30 (m, 1 
H), 1.23 (m, 2 H), 0.87 (m, 2 H). 

Step B: Synthesis of /ran5-4-{[2,5-bis-(2;2;Z"triiIuoro--ethoxy)- 
benzenesii]fonylamino]-Diethyl}-cyclohexanecarboxylic acid amide. 

A solution of franis-4-{[2,5-bis-(2,2,2-trifluoro-ethoxy)-benzenesuIfonylami 
methyl}-cyclohexanecarboxylic acid (2.78 g, 5.63 mmol) and triethylamine (1.9 mL, 




HCI 
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13.6 mmol) in THF (25 mL) was cooled to 0 »C. To the mixture was added ethyl 
chlorofonnate (0.586 mL, 6.2 mmol) in THF (5 mL) over 10 min. After stirring at 0 "C 
for 15 min, 25% aqueous ammonia (10 mL) was added dropwise. The mixture was 
stirred at ambient temperature for 2 hr. The resulting mixture was concentrated under 
reduced pressure and the concentrate was diluted with water to give a solid. Hie solid 
was filtered and washed with water and hexanes to give frans-4-{[2,5-bis-(2A2-trifluoro- 
ethoxy)-benzenesulfonylamino]-methyl}-cyclohexanecarboxyUc acid amide as a white 
soUd(2.7g,98%). 

ESI MS m/e 493 M + ir ; »H NMR (500 MHz, DMSO-d«) 5 7.36 (m, 3 H), 7.23 (t, 6.1 
Hz, 1 H), 7.13 (s, 1 H), 6.62 (s, 1 H). 4.88 (m. 4 H), 2.74 (t. J= 6.4 Hz, 2 H), 1.99 (m. 1 H), 
1.75 (m, 4 H), 1.28 (m, 1 H), 1.23 (m. 2 H), 0.83 (m, 2 H). 

Step C: Synfliesis of ft'aiWTAr-(4-aminometh3d-cyclohcxyImethyl)-2^-bis-C2;2,2- 
6rifluoro-etho^)-beiizenesulfonaiiride. 

To a solution of frans-4-{(2,5-biK2,2>trifluoro-ethoxy)-benzenesulfonylamino]- 
methyl}^lohexanecarboxyUc add amide (2.7 g, 5.5 mmol) inlHF (20 mL) was added 
a solution of 1 M BHj in THB (20 mL, 20 mmol) over 40 min. The mixture was stirred at 
reflux for 2 hr. After cooling to 0*C, the mixture was quenched with water (7 mL). To 
Ihe mixture w«» added 4 M HQ in EtOAc (28 mL) and MeOH (50 mL) and the mixture 
was concentrated. To the residue was added MeOH (50 mL) and the mixture was once 
again concentrated. The resulting HCl-salt was recrystallized firom Et^O and 
subsequently neutralized with 1 M aqueous sodium hydroxide. The aqueous layer was 
extracted with CHjClj (twice), the combined organic layers were dried over sodium sulfate, 
and concentrated under reduced pressure to give /ra«s-iV-(4-aminomeaiyl- 

cyclohexyhnethyl)-2,5-bis-(2 A2-trifhioro-ethoxy>benzenesuIfonamide as a white soUd 
(1.5 g, 57%). 

ESI MS m/e 479 M + ; 'H NMR (500 MHz, DMSO-d^) 6 7.36-7.32 (m, 3 H), 6.62 (brs, 
1 H), 4.88-4.78 (m, 4 H), 3.42 (b, 2 H), 2.73 (d, 6.6 Hz, 2 H), 2.34 (d, /= 6.3 Hz, 2 H), 
1.73 (m, 4 H), 1.27 (m, 1 H), 1.10 (m, 1 H), 0.77 (m, 4 H). 

Step D: Synfliesis of frfln^A^{4-[(4-Dimethylamiao-quiiiazolm.2-ylaiim 

£ydohexyImethyl}.2^-bisK2,2^trifluoro-ethoxy).beiizenesuIfonamide 
hydrochloride. 
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A mixture of (2-cUoro-K}idnazolme-4-yl)-dimethyl-aiim obtained in step B of 
example 1 (41.4 mg, 02 mmol) and ^ran5-i\r-(4-aminomethyl-cyclohexylmethyl)-2,5-^^^ 
(2,2,2-trifluoro-ethGxy)-benzenesulfonamide (95.6 mg, 0.2 mmol) in 2-propanol was 
stirred at reflux for 24 hr. The reaction mixture was concentrated and the residue was 
purified by column chromatography (silica gel) to give the product as a white foam. The 
product was dissolved in CH2CI2 and treated with 1 M HCl in Et,0. The mixture was 
concentrated to give /ra/?^-iV-{4-[(4-Dime1tyIainino-quinazoli^^ 

cyclohexylmethyl}-2,5-bis-<2,2,2-tiffluoro-ethoxy>benzenesulf^ hydrochloride as 

a white foam (101 mg, 78%). 

ESIMSm/eeSOM + H"; *HNMR(500MHz,DMSO-dfi)5 8,16(d, J=8.2H2, 1 H), 
8.00 (brs, 1 H), 7.78 (t, 7.9, 1 H), 7.44 (brs, 1 H), 7.34 (m, 4 H), 7.24 (t, J= 5.9 Hz, 1 
H), 4.88 (m, 4 H), 3.32 (s, 6 H), 3.29 (m, 2 H), 2.75 (t, J= 6.2 Hz, 2 H), 1.74 (m, 4 H), 
1.52 (m, 1 H), 1.32 (m, 1 H), 0.94 (m, 2 H), 0.83 (m, 2 H). 

Example 2331 




2 HCl 

/i*an5-4-BromorAr-(4*guamdinomethyI-cycIohe3ylmethyQ-2-tri^^ 
benzenesiilfonamide dihydrochloride 

Step A: Synthesis of />'a/if-[({4-[(4-bromo-2-trmuorometfaojy-beiizenesiilfony]a^ 
methyl]-cycIohexyImethyI}-amino)-^eit-batoxycarbonyIamino-meA^^ acid 
tei^-butyl ester- 

To a solution of /raraTA?'-(4-aminomethyl-cyclohexyhne%l)-4-bmmo^^ 
trifluoromethoxy-benzenesuUbnamide obtain in step C of example 2329 (45 mg, 0.1 
mmol) and triethylamine (14 |jL, 0.1 mmol) in CH2CI2 (5 mL) was added (tert- 
butoxycarbonylamino-trifluoromethanesulfonyliniino-methyl)-^;^^ acid tert-hntyl 
ester (39.1 mg, 0.1 mmol). The reaction mixture was stiired at ambient temperature for 2 
hr and concentrated. The residue was purijQed by column chromatography (silica gel, 
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CH2CI2 to 10% MeOH in CHjCIj) to give /raw5-[({4-[(4-bromo-2-trifluoromethQxy- 
bea2£iiesulfonylainino)-methyI]- 

cyclohexylmethyl}-ainino)-/er/-butoxycarbonylaminc^ add 
tert'hxttyl ester as a white solid (63 mg, 92%). 

ESIMS m/e 687/689 M + IT ; 'HNMR (400 MHz , DMSO-d^) 5 11.45 (s, 1 H), 8:22 (t, J 
= 5.6 Hz . 1 H), 7.97 (t, J= 5.6 Hz, 1 H), 7.99-7.79 (m, 3 H), 3.13 (t, J= 6.4 Hz, 2 H), 2.72 
(t, J= 6 Hz, 2 H), 1.70 (m, 4 H), 1.46 (s, 9 H), 1.38 (s, 9 H), 1.31 (m, 2 H), 0.83 (m, 4 H). 

Step B: Synthesis of ISraRf-4-bit>mo*iV-(4-gaanidmometfa^ 
trifluoromeflioxy-benzeaesiilfonainide dihydrochloride. 

A solution of /rans:-[({4-[(4-bromo-2-trifliioromethoxy-benzenesiJ^^ 
methyl]-cydohexyImethyl}-a^uno)-^er^butoxycarbonylam acid /erf- 

butyl ester (53 mg, 0.077 mmol) in 50% TFA in CH^Clj (2 mL) was stirred at ambient 
temperature for 3 hr and the reaction mixture was concentrated. To the residue was 
added a solution of 1 M HCl in Btfi (0.5 mL) and the mixture was concentrated to give 
^r^mj-4-Bromo-iV'-(4-guanidinomethyl-cyclohexylmethyl)-2^ 
benzenesulfonamide dihydrochloride as a white solid (29 mg, 68%). 
ESI MS m/e 487/489 M + ; NMR (500 MHz, DMSO-d^) 5 8.01 (t, J= 5,5 Hz, 1 H), 
7.84 (m, 3 H), 7.68 (m, 1 H), 7.30 (m, 2 H), 6.85 (m, 2 H), 2.94 (t, 6,1 Hz, 2 H), 2.74 (t, 
/= 6.1 Hz, 2 H), 1.71 (m, 2 H), 1.31 (m, 4 H), 0.86 (m, 4 H). 

£xample 2332 




2CF3CO2H 

ctfriV^^-DimethyWV^-{4-[(2-triflaoromethyl-ben^ 
qaiiiazoline-2,4-diamine ditrifliioro-acetic acid 

Step A: Synthesis of c£f-4-ter/-batoxycarbonylamino-cycIohexanecarboxyIic acid. 

To a solution of cf^-4-amino-cyclohexanecarboxylic acid (50 g, 350 mmol) in THF 
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(200 mL) and 1 M aqueous sodium hydroxide (380 mL, 380 mmol) was added (600)30 
(83.5 g, 360 inmol). The reaction mixture was stirred at ambient temperature for 2 hr and 
concentrated The residue was cooled to 0 followed by acidification with 1 M HCI 
(pH = 3). The resulting white solid was filtered, washed with water and hexanes to give 
c/5-4-^5r/-butoxycarbonylamino-cyclohexanecarboxylic acid (71 g, 83%) as a white solid. 
ESI MS m/e 244 M + IT ; NMR (400 MHz, DMSO^ 5 12.00 (brs, 1 H), 6.74 (d, J- 
4-25, 1 H), 3.30 (hrs, 1 H), 2.35 (m, 1 H), 1.87 (m. 2 H), 1.55-137 (m, 15 H). 

Step B: Synthesis of cur-(4-carbamoyl-(7clohexyl)-carbamic add i^-butyl ester. 

To a solution cooled at 0*C of cis-4-^erf-butoxycarbonylamino- 
cyclohexanecarboxylic acid (68.0 g, 280 mmol) and triethylamine (31.1 g, 307 mmol) in 
THF (300 mL) was added eth)d chloiofoimate (29.3 mL, 308 mmol) dropwise. After 
stirring at 0 for 30 min, 25% aqueous ammonia (168 mL) was added dropwise. The 
reaction mixture was stirred at ambient tempemture for 2 hr and concentrated. The 
residue was extcacted with EtOAc (three times). The combined organic layer was 
washed with saturated aqueous NaHCOj, 1 M HCI, brine, and water, dried over Na2S04, 
filtered, and concentrated to give cw-(4-carbamoyl-cyclohexyl)-carbamic acid rer^-butyl 
ester (62.0 g, 88%) as a white solid. 

ESI MS m/e 243 M + ir ; NMR (400 MHz, DMSO-d,) 6 7.10 (brs, 1 H), 6.69 (b, 2 H), 
3.41 (brs, 1 H), 2.14 (m, 1 H), 1.79 (m, 2 H), 1.59 (m, 2 H), 1.45-1.37 (m, 13 H). 

Step C: Synthesis of c£y-4-amino-cyclohexanecarboxyIic acid amide hydrochloride. 

To a solution of c^y-(4-carbamoyl-cyclohexyl)-carbamic acid tert-hutyl ester (62 g, 
256 mmol) in CHjCl^ (250 mL) was added TFA (250 mL) and the mixture was stirred at 
ambient temperature for 1 hr. The mixture was concentrated and 2 M HCI in Etfi (1 50 
mL) was added to give a white precipitate. The mixture was concentrated to give cisA- 
amino-cyclohexanecarboxyUc acid amide hydrochloride (45 g, 98%) as a white solid. 
ESI MS m/e 143 M + ir ; NMR (400 MHz, DMSO-dg) 5 8.08 (m, 3 H), 7.28 (s, 1 H), 
6.78 (s, 1 H), 3.10 (m, 1 H), 2.24 (m, 1 H), L90 (m, 2 H), 1.66 (m, 4 H), 1.50 (m, 2 H). 

Step D: Synthesis of c&-4-(4Hlime1byIammo-qidnazoM-2-yIamino)- 
cyclohexanecarbosylic acid amide. 

A solution of (2-chloro-quinazolin-4-yl)-dimethyl-anadne obtained in step B of 
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example 1 (31.05 g, 150 mmol) and c£y-4-amia(Myclohexanecarboxylic acid amide 
hydrochloride (26.7 g, 150 mmol) in pyridine (150 mL) was stirred at reflux for overnight. 
The reaction mixture vm concentrated and residue was dissolve in CH2CI2. The organic 
layer was washed with saturated aqueous NaHCOj and the aqueous layer was extracted 
with CH2CI2. The organic layer was dried over Na2S04, fOtered and concentrated. The 
residue was purified by column chromatography (silica gel, 2% to 10% 2 M NH^/MeOH 
in CH2CI2) to give a slightly brown solid and the solid was recrystallized ftom CHjClj to 
give ciy-4-(4-dimetfaylamino-quinazolin-2-ylaniino)-cycloh acid amide 

(20.6 g, 44%) as yellow crystals. 

ESI MS m/e 314 M + ir ; NMR (400 MHz, DMSO-d«) S 8.19 (brs, 1 H), 8.15 (d, J= 
8.4 Hz, 1 H), 7.77 (t, J= 8.0 Hz, 1 H), 7.42 (d, J= 72 Hz, 1 H), 7.35 (t, J= 8.4 Hz, 1 H), 
7.21 (s, 1 H), 6.74 (s, 1 H), 4,12 (m, 1 H), 3.46 (m, 6 H), 2.24 (m, 1 H), 1.79-1.61 (m, 8 
H). 

Step E: Synthesis of c£srA/^-(4-aniinomethylH:yclohexyO*iV^>A^-dimethyl-qu^ 
2,4-diamine. 

To a solxition of ciy-4-(4-dimethylamiao-quiiiazoliQ-2-ylamino)- 
cyclohexanecarboxylic acid amide (18.78 g, 60 mmol) in THF (200 mL) was added a 
solution of 1 M BH3 in THF (300 mL, 300 nunol). The mixture was stirred at reflux for 2 
hr. After cooling the reaction mixture to 0 °C, 4 M HCl in EtOAc (100 mL) and MeOH 
(200 mL) were added The mixture was concentrated. The mixture was treated with 1 
M aqueous sodium hydroxide and the aqueous layer was extracted with CHjCl^. The 
organic layer was dried over sodium sulfete, concentrated, and purified by column 
chromatogr^hy (silica gel, 10% 2 M NHj/MeOH in CH2CI2) to give cw-JV^-(4- 
aminome&yl-cyclohexyl)-JV*JV*HiimethylHp^^ as a vMte solid (10.6 g, 

59%). 

ESI MS m/e 300 M + ; ^H NMR (400 MHz, DMSO-d^) 5 7.84 (d, J - 8.4 Hz, 1 H), 
7.46 (t, y = 6.8 Hz, 1 H), 7.26 (d, J= 8,4 Hz, 1 H), 6.99 (t, J= 6.8 Hz, 1 H), 6.28 (brs, 1 H), 
4.02 (m, 1 H), 3.19 (m, 6 H), 2.47 (d, •/= 6.8 Hz, 2 H), 2.73 (m 2 H), 1.68-1.33 (m, 9 H). 

Step F: Synthesis of c/y-JV'^HlimethyI-JV^-{4-[(2-trifhioro^ 
methyl]-cyclohexyI}-quinazoline-2,4-diamine ditrifluoFo-acetic acid. 
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A solution of cw-i\^-(4-aminometiiyl-cyclohexyl>iV*^-dm 
diamine (33 mg, 0.11 minol) and 2-trifluoromethyl benzaldehyde (17.41 mg, 0.1 mmol) 
in MeOH (1 mL) was stirred at ambient temperature for 3 hr. To the mixture was added 
NaBH(0Ac)3 (8S mg» 0.4 mmol) and the mixture was stirred at ambient temperature for 
overnight This resulting mixture was quenched with 50% DMSO in water (2 mL) and 
the solution was purified by preparative HPLC. The pure fiactions were combined and 
lyophilized to give cwrA/^^-<iimethyl-iV^-{4-[(2-trifluoTome1hyl-beii^ 
cycIohexyl}--qiiina2oline-2,4-diainine ditrifluoro-acetic acid (41.4 mg, 60%) as a white 
solid. 

ESI MS m/e 458 M + ir ; NMR (400 MHz. DMSO-d^) 8 13.12 (brs, 1 H), 8.94 (b, 2 
H), 8.65 (d, J = 6.8 Hz, 1 H), 8.16 (d, J- 8.8 Hz, 1 H), 7.77-7.66 (m, 5 H), 7.41 (d, J = 
8.4 Hz, 1 H), 7.35 (t, J= 8 Hz. 1 H), 4.22 (s, 2 H), 4.17 (m, 1 H), 3.46 (b, 6 H), 2.94 (m, 2 
H), 1.87-1.44 (m, 9 H). 

Example 2333 




CF3CO2H 



m-5-(4-CUoro-phenyi)-2-trifluoromethyl"furan-3-carbo3eyH^ acid [4-(4- 

dimethylamino^qa]nazofin*2-yla0uno)-€ydohe37lmethyl] 

acid 

Step A: Synthesis of c&-5-(4-chloro-phenyI)-2-trifluon)methyl-fu^ 

acid [4-(4-dimeihyIamino-quinazo]in-2-ylaDau^ trifluoro- 

acetic acid. 

A solution of cis-i\/^^;4-aminomefhylK)yclohexyl)-JV*,iV*-(^ 
diamine obtained in step E of example 2332 (30 mg, 0.1 mmol), 5-(4-chloro-phenyl)-2- 
trifluoromethyl-furan-3-acid chloride (37 mg, 0.12 mmol), and pyridine (12 jiL, 0.15 
mmol) in DMF (0.5 mL) was stirred at ambient temperature for ov^night The resulting 
mixture was diluted with DMSO (0.8 mL) and the mixture was purified by preparative 
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HPLC. The pure fractions were combined and lyophilized to give ciy-5-(4-chloro- 
phenyl)-2-1ri£luoroniefhyl-fiffan-3-carboxylic acid [4-{4-diiaethylaniinoKiuiiiazolin-2- 
ylamino)-cyclohexylniethyl]-amide trifluoro-acetic acid (17.5 mg, 26%) as a white solid. 
ESI MS m/e 572 M + IT ; NMR (400 MHz. DMSO-d^) 6 12.30 (brs, 1 H), 8.65 (t, / = 
6.8 Hz, 1 H), 8.19 (brs, 1 H), 8.14 (d, J = 8.0 Hz, 1 H), 7.83-7.30 (m, 8 H), 4.1 (m, 1 H). 
3.46 (b, 6 H), 3.09 (m, 2 H), 1.77-1.38 (m, 9 H). 

Example 2334 




CF3CO2H 

ci5'-iV-[4-(4-Dimethylaiiiino-quina2oIin-2-ylaiim 
trimethoxy-benzamide trifluoro-acetic acid 

Step A: Synthesis of c£y-A^-[4-(4-dimethylainino-quinazolin-2-ylamino)- 
cyclohexyImethyl]-3,4,5-trimethoxy-benzaniide trifluoro-acetic acid. 

To HOBt-6-carboxaamidomethyl polystyrene 200-400 mesh (77 mg, 0.1 mmol) 
were added a solution of 0.3 M PyBroP in DMF (1 mL, 0,3 nunol), 3,4,5- 
trimethoxybenzoic acid (63 mg, 0.3 mmol), and diisopropylethylamine (85 ^L, 0.5 nunol). 
The mixture was stined at ambient temperature for 5 hr. ITie resin was washed with 
DMF (3 times), CH2CI2 (3 times), MeOH (3 times), CBjClj (2 times), and DMF (2 times). 
To the resin was added (:ts^J^-(4-aminomethyl-cyclohexyl)-JV*,iV*-dimethyl-qt^^ 
2,4-diamine obtained in step E of example 2332 (28 mg, 0.09 mmol) in DMF (0.5 mL) and 
the naixture was stirred at ambient temperature for overnight The resin was filtered and 
washed with 0.5 mL DMSO (2 times). The combined filtrates were purified by 
preparative HPLC. The pure firactions were combined and lyophilized to give cis N-[4- 
(4-dimethylauiino-quiiiazolin-2-ylaimno)-cyclohexylmethyl]-3,4,5-trm 
trifluoro-acetic acid (7.4 mg, 12%) as a white solid. 

ESI MS m/e 494 M + ; NMR (400 MHz, DMSO-d^) 8 12.25 (brs, 1 H), 8.45 (t, J = 
5.6 Hz, 1 H), 8.17 (brs, 1 H), 8.14 (d, J= 8.0 Hz, 1 H), 7.76 (t,/= 8.4 Hz, 1 H), 7.42 (d, J 
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- 7.2 Hz, 1 H), 7.34 (t, 7,6 Hz, 1 H), 7.15 (s, 2 H), 4.13 (m, 1 H), 3.44 (s, 3 H), 3.39 (s, 
3 H), 3.20 (m, 2 H), 1.77-1.37 (m, 9 H). 

Example 2335 



BiphehyM-carboxylic aeid {4-[(4-dimethyIammo-quinazo]in-2-yIammo)-met^^ 
phenyQ-amide 

Step A: Synthesis of (4-amino-beiizyO-carbamic acid tert-hntyl ester. 

A solution of 4-aminome%l-pheaylamine (12.2 g, 100 mmol) and (Boc)20 (21.8 g, 
100 mmol) in CH2CI2 (100 mL) was stirred at ambient temperature for overnight The 
mixture was concentrated and the residue was purified by column chromatography (silica 
gel, CHzClzto 10% MeOH in CH2CI2) to give (4-amino-benzyl)-carbamic acid tert-hxxtyl 
ester (11 .6 g, 52%) as a slightly yellow solid. 

ESI MS m/e 223 M + H" ; ^H NMR (400 MHz, DMSO-d^) 5 7.27 (t, / == 6.0 Hz, 1 H), 6.86 
(d, J = 8.0 Hz, 2 H), 6.47 (d, / - 6.4 Hz, 2 H), 4.89 (s, 2 H), 3.91 (d, J = 6.0 Hz, 2 H), 
1.39 (s, 9 H). 

Step B: Synthesis of biphenyM-carboxyUc acid (4-amiaometfayI-phenyl)-amide 
hydrochloride. 

To a solution of (4-amino-benzyl)-carbainic acid ^erNbutyl ester (1.11 g, 5 mmol), 
biphenyl carboxylic acid (0.99 g, 5 mmol), EDC (L2 g, 6,25 mmol), and HOAt (0.82 g, 6 
mmol) in CH2CI2 (10 mL) was added triethylamine (pH =10) and the mixture was stirred 
at ambient temperature for overnight The organic layer was washed with saturated 
aqueous NaHCOj, 1 M aqueous HCl, water, dried over Na2S04, jBQitered, and concentrated. 
The residue was dissolved in 50% TEA in CH2CI2 (10 mL) and the mixture was stirred at 
ambient temperature. After 30 minutes, the mixture was concentrated and diluted with 1 
M HCl in EtjO (5 mL). The mixture was concentrated to give biphenyM-carboxylic acid 
(4-aminomethyl-phenyl)-amide hydrochloride (828 mg, 49%). 
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ESI MS m/e 303 M + BT ; NMR (400 MHz, DMSO-4) S 10-40 (s, 1 H), 8.34 (b, 3 H), 
8,07 (d, J - 8.0 Hz, 2 H), 7^83-7.73 (m, 6 H), 7.51-7.38 (m, 5 H), 4.0 (q , J = 5.6 Hz, 2 H). 

Step C: Synthesis of biphenyM-carboxylic acid {4-[(4-dimethylajDDJno-qpi]nazoIiD-2- 
ylainino)-methyl]-pheiiyi}-aiiiide. 

A mixture of ^-chloro-qiiinazolin-4-yl)-dimetliyl-amin obtained in step B of 
example 1 (42 mg, 0.2 mmol) and biphenyl-4-carboxylic acid (4-aminomethyl-phenyl)- 
amide hydrochloride (49 mg, 0.14 mmol) in 2-propanol (1 mL) and triethylamine (200 nL) 
was stirred at refiiix for 2 days. The resulting mixture was concentrated and purified by 
column chromatography (silica gel, CHjClito 10% 2 M ISfHj/MeOH in CH2CI2) to give 
biphenyI-4-carboxylic acid {4-[(4-dimethylamino-quinazolin-2-ylamino)-methyl]- 
phenyl}-amide (10 mg, 15%) as a white solid. 

ESI MS m/e 474 M + ir ; NMR (40O MHz, DMSO-d^) 5 10.19 (s, 1 H), 8.02 (d, J = 
7.2 Hz, 2 H), 7.86 (d, /= 8.4 Hz, 1 H), 7.80 (d, J= 8.4 Hz, 2 H), 7.73 (d, J- 7.2 Hz, 2 H), 
7.68 (d, J = 7.6 Hz, 2 H), 7.50-7.15 (m, 8 H), 7.01 (t, J = 8.4 Hz, 1 H), 4.51 (d, / = 6.4 Hz, 
2H),3.30(s,3H),3,2(s,3H). 

Example 2336 

0CF3 
H 

2CF3CO2H 

C£;rA/^-{4-[2-(4-Bromo-2-trifluoromethoxy-beii2ylamino)^ 
dimethyI-qumazoline-2,4-diamlne ditrifluoro-acetic acid 

Step A: Synthesis of cur-[4-<2-benzj^oxycarbonyIanuno-ethyO-<7clohe:qr]]-^ 

acid leit-butyl estcn 

To a solution of cw-[4-(2-amino-ethyl)-cyclohexyl]-carbainic acid /erf-butyl ester 

(4.84 g, 20 mmol) in CHjClj (50 mL) and triethylamine ( 3.06 mL, 22 mmol) was added 

benzyl chloroformate (3.13 mL, 22 mmol) and the mixture was stirred for 4 hr. The 

resulting mixture was washed with water, 1 M aqueous HCl, dried ovct Na2S04, filtered 

and concentrated. The residue was purified by column chromatography (silica gel, 
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CH2CI2 to 10% MeOH in CHjCy to give cw-[4-(2-beii2yloxycarbonyJ[aDQino-ethyl)- 

cycIohexyl]-carbamic acid tert-hutyl ester (5.46 g, 73%) as a colorless oil. 

ESI MS m/e 377 M + IT ; »H NMR (400 MHz. DMSO-dj) 8 7.36-7.24 (m, 5 H), 7.19 (t, J 

= 5.6 Hz, 1 H), 6.76 (d, J = 6.8.Hz, 1 H), 4.91 (s, 2 H), 3.40 (m, 1 H), 2.99 (m, 2 H), 1.44- 

1.33(m,20H). 

Step B: Synthesis of c&-[2-(4-aiiimo-(ycIohexyI)-efli]i]-carbaiiiic add benzyl ester. 

A solution of ciy-[4-(2-bMizyloxycaibonylamino-ethyl)-<qrclohexyl]-carbamic acid 
terf-butyi ester (526 g. 14 nimol) in 50% TFA in CH2CI2 (60 mL) was stirred at ambient 
temperature for 1 hr. The mixture was concentrated and the residue was diluted with 
saturated aqueous NaHCOj. The aqueous layer was ejctracted with CHjClz (therr times). 
The oi^mc layer was dried over NajS04 and concaatrated to give cis-[2-(4-amino- 
cyclohexyl>efliyl]-carbariaic acid benzyl ester (3.5 g, 91%) as a oolodess oiL 
ESI MS m/e 277 M + tf; 'H NMR (400 MHz, DMSO-d^) 8 7.72 (b, 2 H), 7.34-7.27 (m, 5 
H), 7.21 (t, J^= 5.2 Hz, 1 H), 4.97 (s, 2 H), 3.14 (m, 1 H), 2.99 (q, 7= 6.4 Hz. 2 H), 1.58- 
1.34 (m, 11 H). 

Step C: Synthesis of m{2-[4-(4-dimethylamino-qainazolin-2-ylamino)-(^cIohea3i]- 
ethyl}-carbamic acid benzyl ester. 

A mixture of (2-chloro-quinazolin-4-yl)-dimethyl-amine obtained in step B of 
example 1 (2.45 g, 10.2 mmol) and cw-[2-(4-amiQo-cyclohexyl)-ethyl]-carbamic acid 
benzyl ester (3.3 g, 10.2 mmol) and triethylamine (1.65 mL, 10.2 mmol) in 2-propanol (15 
mL) was heated at 170 "C for 45 min using a Smith Microwave Syntheazer. The nuxture 
was concentrated and the residue was purified by column chromatography (silica gel, 
CH^Cljto 10% 2 M NHj/MeOH in CHjCy to give cir{2-[4-(4-dimethylamino-quinazolin- 
2-ylamino)-cyclohejcjrl]:ethyl}-caibamic add benzyl ester (4.48g, 85%) as a yellow ofl. 
ESI MS m/e 448 M + H* ; >H NMR (400 MHz, DMSO-ds) 5 8.07-720 (m, 11 H), 4.98 (s, 
2 H). 4.08 (m, 1 H), 3.39 (b, 6 H), 3.04 (m, 2 H), 1.7-13 (m, 11 H). 

Step D: Synthesis of cw-A/*-[4-^-ammo-ethyl)-cyclohexyl]-iV*^^imefiiyl- 
quiaazoIiae-2,4-diamine. 

To a solution of c£y-{2-[4-(4-dimethylamino-quinazolin-2-yIamino)-cyclohexyl]- 



818 



wo 03/028641 



PCTAOS02/31059 



ethyl}-carbamic acid benzyl ester (4.47 g, 10 mmol) in EtOH (20 mL) was added 1,4- 
cyclohexadiene (20 mL) and 200 mg of 10% Pd/C. The reaction noixture was stirred at 
ambient temperature for 18 hr, filtered through pad of celite» and concentrated. The 
residue was purified by colmnn chromatography (silica gel, 5% to 15% 2 M NHj/MeOH 
in CH2CI2) to give c£s-7V^-[4-(2-amino-^thyl)-<yclohe3^1]-//'^-Ki^ 
diamme (2.41g, 77%) as a yellow oil. 

ESI MS m/e 314 M + IT; NMR (400 MHz, DMSO-d«) 5 7.82 (d, J = 8.0 Hz, 1 H), 7.44 
(t, J= 6.8 Hz, 1 H), 7.27 (d, J= 8.0 Hz, 1 H), 6.97 (t, J= 6.8 Hz, 1 H), 6.31 (brs, 1 H), 
3.97 (m, 1 H), 3.37 (b, 2 H), 3.17 (s, 3), 3.14 (s, 3 H), 2.62 (t, J - 7.6 Hz, 2 H), 1.68-1.31 
(m, 11 H). 

Step E: Synthesis of c&-A'*-{4-[2-(4-bromo-2-triflaoromethoxy-benzylanuno)-ethyll- 
cyclohe3iyl}rA/^^HiimethyI-quinazoIine-2,4-diamine ditrifluoro-acetic acid. 

A solution of clyrAr^-[4-(2-amino-etfayl)-cyclohexyl]-iV^,iV^Ki^ 
2,4-diamine (31.4 mg, 0.1 mmol) and 4-bromo-2-trifluoromethoxy benzaldehyde (26.9 mg, 
0.1 mmol) in MeOH (1 mL) was stirred at ambient temperature. After 3 hr, NaBH(0Ac)3 
(85 mg, 0,4 mmol) was added and the resulting mixture was stirred at ambient temperature 
for overnight The reaction mixture was quenched with 50% DMSO in water (2 mL). 
The mixture was concentrated and purified by preparative HPLC. The pure firactions 
were combined and lyophilized to give crw-JV'^-{4-[2-(4-bromo-2-trifIuoromethoxy- 
benzylanQino)-ethyl]-cyclohexyl}-iV^,Ar^-dimethyl^ 
acetic acid (322 mg, 41%) as a white solid. 

ESI MS m/e 566/568 M + H"; ^H NMR (400 MHz, DMSO-dg) 5 12.76 (brs, 1 H), 8.81 (b, 
2 H), 8.43 (m, 1 H), 8.09 (d, J = 8.4 Hz, 1 H), 7.71-7.56 (nn, 4 H), 7.35 (d, 8.0 Hz, 1 
H), 7.29 (t, 8.0 Hz, 1 H), 4.15 (m, 3 H), 3.39 (m, 6 H), 2.97 (m, 2 H), 1.67-1.30 (m, 11 
H). 
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Example 2337 




CF3CO2H 

c&-2,6-DicUororAr-{2^[4^(4-dimethylammo-quinazoli^^ 
benzamide trifluoro-acetic acid 



Step A: Synfliesis of c£s-2,6-dichIonHiV-{2-[4-(4-d]methyIamino^^ 
yIamino>K^ycIohexyl]-eihyl}-beiiza]Kiide trifluoro-acetic acid. 

To a solution of cfe-iV^-[4-{2-aimno-e%l)K;yclohexyI]-^^^^ 
quiiiazoIine-2,4-diainine (3L4 mg, 0.1 mmol) and 2,6-dichlaroben2X)yl chloride (20.7 mg, 
0,1 mmol) in DMF (0.5 mL) was added triethylamine (20 uL, 0.14 nmiol). After stirring 
the mixture at ambient temperature for 6 hr , DMSO (0.5 mL) was added and the mixture 
was purified by preparative HPLC. The pure fractions were combmed and lyophilized to 
give cw-2,6-dicUoroTAr-{2-[4-(4-dimethylaniino-quinazo^^ 
ethyl}-benzamide trifluoro-acetic acid (17.6 mg, 29%) as a white solid. 
ESI MS m/e 486 M + H"; *H NMR (400 MEiz, DMSO-d^) 5 1 L93 (brs, 1 H), 8.26 (t, J = 
5.2 Hz, 1 H), 8.14 (d, 8.0 Hz, 1 H), 7.95 (brs, 1 H), 7.76 (t, J = 8.4 Hz, 1 H), 7.52-7.31 
(m, 5 H), 4.15 (m, 1 H), 3.45 (b, 6 H), 3.29 (m, 2 H), L76-L31 (m, 11 H). 



Example 2338 




2 CF3CO2H 

mrA^-[4<2-Etho3y-benzyIainino)-(7clohexylme&^^ 
diamine ditiifluoro-aceCic acid 



Step A: Synfliesis of C£sr-(4-aminomethyl-cyclohexyI)-carbamic acid tert-butyi ester. 
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To a solution of czj-^4-carbamoyl-cyclohexyl)-carbainic acid tert-hutyl ester 
obtained in step B of example 2332 (9.68 g, 40 mmol) in THF (100 mL) was added a 
solution of 1 M BHj in THF (80 mL, 80 mmol) over 30 min. The mixture was stiired at 
reflux for 2 hr. After cooling the reaction mixture to ambient temperature, 1 M aqueous 
sodium hydroxide was carefully added. The solvents were removed under reduced 
pressure and the aqueous layer was extracted with CH2CI2 (twice). The organic layer was 
dried over sodium sul&te and concentrated imder reduced pressure to give dj-(4- 
aminomethyl-cyclohexyl)-carbamic acid tert-butyl ester as colorless oil (5.16 g, 57%). 
ESIMSm/e229M + ir; NMR (400 MHz, DMSO-d^) 5 6,67 (d, J = 6.8 Hz, 1 H), 
3.43 (m, 1 H), 2.41 (d, J= 6.4 Hz, 2 H) 1.49-1.22 (m, 18 H). 

Step B: Synthesis of c&-{4-[(4-dimethylamlno-quinazolin<-2-ylamino)-methyq« 
cycIohe3Qrl}-carbamic acid tert-hntyl ester. 

A mixture of cw-^4-airdnomethylH:yclohexyl)-carbainic acid tert-hixtyl ester (1.14 g, 
5 mmolX (2-chloro-quinazoline-4-yl)-dimethyl-amine obtained in step B of example 1 
(1.035 g, 5 mmol), and triethylamine (1.5 mL, 11 mmol) in 2-.propanol (2.5 mL) was 
heated at 170 °C for 35 min using a Smith Microwave Synthesizer. The mixture was 
concentrated and the residue was purified by column chromatography (silica gel, CHjCl^ to 
10% 2 M NHa/MeOH in CH2CI2) to give cts-{4-[(4Hlimethylaniino-quinazolin-2- 
ylaniino)-methyl]-cyclohexyl}-carbamic acid tert-hutyl ester (1.28 g, 80%) as a white 
solid. 

ESI MS m/e 400 M + H*; NMR (400 MHz, DMSO-d^) 5 8.04-7.06 (m, 4 H), 6.77 (d, / 
= 6.0 Hz, I H), 3.40-3.16 (m, 9 H), 1.70-1.37 (m, 18 H). 

Step C: Synthesis of c&-iV^-<4-amino-cyclohexyhnethy[)" iV^, JV*-dimethyl- 
quinazoline-2»4-diamine. 

A solution of cfc-{4-[(4-dimetfaylamino-quina2olin-2-ylainino)-mefliyl]- 
cyclohexyl}-carbamic acid /erf-butyl ester (1.2 g, 3 mmol) in 50% TEA in CHjClj (20 mL) 
was stirred at ambient temperature. After 30 minutes, the mixture was concentrated and 
the residue was diluted with 1 M aqueous sodium hydroxide. The aqueous layer was 
extracted with CRJCI2 (twice). The combined organic layer was dried over Na2S04, 
filtered and concentrated to give c£y-iV^-(4-auiino-cyclohexylmethyl)-^,Ar'-dimethyl- 
quinazoline-2,4-diamine (0.88 g, 98%) as a white solid. 
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ESI MS m/e 300 M + IT; 'HNMR (400 MHz, DMSO-d^) 8 7.85 (d, J = 7.6 Hz, 1 H), 7.47 
(t , J - 6.8 Hz, 1 H), 7.27 (bis, 1 H), 7.0 (t, / « 7.2 Hz, 1 H), 6.66 (brs, 1 H), 3.33-3,14 (m. 
9 H), 1.69-1.48 (m. 9 H). 

Step D: Synthesis of C£r-iV^-[4-(2-ethoxy-be]i2ylamino)H:yclohe2^ 
dimethyI-^iimazoIme-2,4-diamme ditrifluoro-acetic acid. 

A solution of c&T/\^-(4-amino-^yclohexylmethyl)-JV^^ 
diamine (30 mg, 0.1 mmol) and 2-ethoxy benzaldehyde (15 mg, 0.1 mmol) in MeOH (1 
mL) was stirred at ambient temperature. After 3 hr, NaBH(0Ac)3 (85 mg, 0.4 mmol) was 
added and the mixture was stirred at ambient temperature for overnight The resulting 
mixture was quenched witii 50% DMSO in water (2 mL) and the solution was purified by 
preparative HPLC. The pure firactions were combined and lyophilized to ^ve ciy-iV^-[4- 
(2-ethoxy-benzylainino)Kgrclohexylme1hyl]-iV^,A^H3^ 
ditrifluoro-acetic acid (33 mg, 50%) as a white solid. 

ESI MS m/e 434 M + HT ; ^HNMR (400 MHz, DMSOkQ 6 13.03 (brs, 1 H), 8.79 (brs, 1 
H), 8,49 (m, 2 H), 8.15 (d, 8.4 Hz, 1 H), 7.77 (t, J= 7.6 Hz, 1 H), 7.40-7,33 (m, 4 H), 
7.07 (d, 7.6 Hz, 1 H), 6.99 (t, 7 = 7.2 Hz, 1 H), 4.11-4.06 (m, 4 H), 3.47-3.41 (m, 8 H), 
3.15 (m, 1 H), 1.90-1.60 (m, 9 H), 1.37 (t, / = 7.2 Hz, 3 H). 

Example 2339 



CF3CO2H CI 
m-3,5-Dichlon>TAr-{4-[(4-dimethylamino-quinazolin-2-yla^ 
benzamide trifluoFO-acetic acid 

Step A: Synthesis of c£5^3^-dicUdro-iV-{4-[(4-dimethyIamino-qiu^ 
methyI]-cycIohexyl}-benzamide trifluoro-acetic acid. 

A solution of cw-iV^-(4-amino-cyclohexylmethyl)-iV^,i\^Mim^ 
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diamine (30 mg, 0.1 mmol) and 3,5-<iichlorobenzoyichloride (20.9 mg, 0.1 mmol) and 
pyridine (12 pL, 0.25 mmol) in DMSO (1 mL) was stirred at ambient t^peratuie for 
ovemigjbL The mixture was purified by preparative HPLC. The pure fi:actions were 
combined and lyophilized to give ciyo,5-dicMoro-jV^{4-[(4Hiimethylamino-quina 
ylaixuno)-methyl]-cyclohexyl}-benzaniide ttifluoio-acetic acid( 18 mg , 31%) as a white 
solid. 

ESI MS m/e 472 M + IT; NMR (400 MHz, DMSO-d«) 5 12.13 (brs, 1 H), 8.34 (d, / = 
7.2 Hz, 1 H), 8.15 (d, J = 8.8 Hz, 1 H), 8.06 (brs, 1 H), 7.82-7.73 (m, 4 H), 7.45 (d, / - 
7.6 Hz, 1 H), 7.36 (t, / = 7.6 Hz, 1 H), 3.9 (m, 1 H), 3.47-325 (m, 8 H), 1.83-1.56 (m, 9 
H). 

Example 2340 



H 

2 CF3CO2H 

lraiM-iV^--{4-[(23-Dimcthoxy-benzylamino)-methyllH:yclohej^ 
quinazoline-2,4-diamine ditrifluoro-acetic acid 

Step A: Synthesis of /raii5*4-(/er^buto3ycarbonyIanuno--methyI)" 
cyclohexanecarboaylic add. 

To a solution of /raray-4-amino-cyclohexanecarboxylic acid (37.7 g, 0.24 mol) in a 
mixture of dioxane (250 ml) and water (200 ml) cooled in an ice bafh were added 1 M 
aqueous sodium hydroxide (10.07 g, 0.25 mol) and (Boc)20 (57.6 g, 0.26 mol). The 
reaction mixture was stirred at ambient temperature. After 3 hr, the mixture was 
concentrated and the residue was dissolved in water. The aqueous layer was washed with 
EtjO (3 times). The aqueous layer was cooled in an ice bath and acidified with 1 M 
aqueous HCl (pH = 2) and the resulting ^te precipitate was dried to give /rfl7w-4-(ter/- 
butoxycaxbonylamino-methyl)-cyclohexanecarboxylic acid (47.4 g, 76.8%) as a white 
solid. 



ESI MS m/e 258 M + ; ^H NMR (400 MHz, CDCI3) 5 11.95 (brs, 1 H), 6.79 (t, / = 

6.0 Hz, 1 H), 2.76 (t, •/= 6.0 Hz, 2 H), 2.11 (m, 1 H), 1.87 (m, 2 H), 1.69 (m, 2 H), 1.36 (s, 
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9 H), 1.27 (m, 3 H), 0.9 (m, 2 H). 

Step B: Synthesis of /ra/i5-[4-(terr-butoqrcarbonyIammo-methyl)-(7 
carbamic acid benzyl ester. 

To a solution of ^/•aw-4-(terf-butoxycarbonylainino-methyl)- 
cyclohexanecarboxylic acid (46.9 g, 0.18 mol) in benzene (300 mL) were added 
triethylamine (24.2 g, 0.24 mol) and diphenylphosqphoryl azide (55.9 g, 0.20 mol). Hie 
reaction mixture was stirred at 80 °C for 1 hr. To the xnixture was added benzyl alcohol 
(25.9 g, 0.24 mol) and stirred at 100 °C for 4 hr: The mixture was subsequently cooled to 
ambient tempemture for ovetni^t, concentrated, and the resulting pale orange solid 
dissolved in EtOAc. The organic layer was washed with water (tiiree times), 
concentrated, and the residue was purified by column chromatography (silica gel, 50% 
EtOAc in hexane) to give /raw-[4-(tert-butoxycarbonylamino-metiiyl)-cyclohe3qrl]- 
carbamic acid benzyl ester (66 Jg, 100%) as a white solid. 

ESI MS m/e 363 M + IT ; *H NMR (400 MHz, CDCI3) 5 7.24-7.23 (m, 5 H), 5.06 (s, 2 H), 
4.57 (m, 2 H), 3.44 (brs, 1 H), 2.97 (t, J = 6,4 Hz, 2 H), 2,04 (m, 2 H), 1.79 (m, 2 H), 
1.43 (s, 9 H), 1.08-0.76 (m, 5 H). 

Step C: Synthesis of l>'aii5-(4-amino-cyclohexylmethyl)-carbamic acid /er/-butyl 
ester. 

To a solution of ^raw-[4-(^er^butoxycarbonylamino-methyl)-cyclohexyl]-carbarnic 
acid benzyl ester (5.32 g, 0.015 mol) in EtOH (200 mL) was added 10% Pd/C (50 mg). 
The mixture was stirred at ambient temperature under hydrogen atmosphere for 4 hr. The 
resulting mixture was filtered through a pad of celite and concentrated. The residue was 
purified by colunm chromatography (silica gel, 3% 2 M NHj/MeOH in CH2CI2) to give 
fram'-(4-amino-cyclohexylmethyl)-carbamic acid tertAjutyl ester as a colorless solid 
(3.197 g, 95.4%). 

ESI MS m/e 229 M + H^; NMR (400 MHz, CDCI3) 5 8.44 (hrs, 1 H), 4.59 (b, 1 H), 
2.96 (m, 2 H), 2,08 (m, 2 H), 1.83 (m, 2 H), 1,43 (s, 9 BQ, 1.08 (m, 5 H). 

Step D: Syndesis of ^an^rA/^.(4-animomethyl-K:yclohexyl)riV^^^ 

qiimazoluie-2,4-diamme ditrifluoro-acetic acid 

A mixture of frflns-(4-amino-cyclohexylmefhyl)-carbamic acid terf-butyl ester 
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(024 g, 1 minol) and (2H:Uoro-qirinazolm-4-yl)Klime1iiyI-aimne obtained in step B of 
example 1 (0.32 g, 1.4 mmol) in 2-propanol (5 mL) was heated to 170 °C for 30 min using 
a Smith Microwave Synthesizer. This procedure was repeated 19 times. The reaction 
mixtures were combined and purified by column chromatography (silica gel) to give 1.13 
g of a yellow solid. The yellow solid was dissolved in 50% TFA in CHjCla (20 mL) and 
the mixture was stirred at ambiait temperature. After 10 hours, the mixture was 
concentrated and Ae residue was purified by preparative HPLC. The pure firactions were 
combined and lyophilized to give frans-JV*-(4-aminomefhyl-<qrclohexyl)-//*^-<limetf^^ 
quinazoline-234-diamine ditrifluoro-acetic acid (0.49 g,' 5%) as a ^te solid. 
ESI MS m/e 300 M + ir ; *H NMR (400 MHz, CDCI3) 5 9.16 (d, / = 5.6 Hz, 1 H), 8.11 
(m, 2 H), 7.86 (d, / = 8.0 Hz. 1 H), 7.51 (t, J = 7,6 Hz, 1 H), 7.41 (d, / = 8.0 Hz, 1 H), 

7.18 (t, •/= 6.8 Hz, 1 H), 3.8 (hrs, 1 H), 3.47 (s, 6 H), 2.10 (m, 2 H), 1.92 (m, 2 H), 1.42- 
1.12 (m, 5 H). 

Step E: Synthesis of /m/i5-iV*-{4-[(23-Klimethoxy-benzylanaino)-methyll-cyc^^^ 
iV^-dimethyl-quinazoline-2,4-diamine ditrifluoFO-acetic acid. 

A mixture of 2,3-dimethoxy benzaldehyde (15 mg, 0.09 nunol), /raw-iV^-(4- 
aniinomethylH:yclohexyl)-iV^,A^-<limethyl-K^ ditrifluoro-acetic acid 

(28 mg, 0.053 mmol), NaBH(0Ac)3 (76 mg, 0.36 mmol), and MeOH (2 mL) was heated at 
100 °C for 40 seconds using a Smith Microwave Synthesizer. The resulting mixture was 
purified by preparative HPLC. The pure firactions were combined and lyophilized to give 
/rany-iV^-{4-[(2,3-dimethoxy-benzylanimo)-methyl]-<3ycIo 
quinazoline-2,4Hliamine ditrifluoro-acetic acid (10.2 mg, 28 %). 

ESI MS m/e 450 M + H"; ^H NMR (400 MHz, CDCI3) 5 9.68 (d, 6.0 Hz, 1 H), 9.41 
(brs, 1 H), 7.85 (d, J= 7.6 Hz, 1 H), 7.52 (t, J= 7.2 Hz, 1 H), 7,46 (d, /= 8.0 Hz, 1 H), 

7.19 (t, /= 7.2 Hz, 1 H), 7.09 (t, J= 8.0 Hz, 1 H), 6.98 (d, J= 7.2 Hz, 1 H), 6.90 (d, J = 
7.6 Hz, 1 H), 4.16 (s, 2 H), 3.96 (s, 3 H), 3.87 (s, 3 H), 3.75 (m, 1 H), 3.47 (m, 6 H), 2.80 
(m, 2 H), 2.11 (m, 2 H), 1,86 (m, 2 H), 1.48-1.50 (m, 5 H). 
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2CF3CO2H 

m-JV®-[4-(3^-DicMoro-beiizylammo)Hcyclohe^ 
diamiiie ditrifluoro-acetic acid 

Step A: Synthesis of m-(4-/erf-buto:!g^carbonyIa0iino-cyclohe3Cf]^arba^ acid 
benzyl ester. 

To a suspension of cis-A-tertA^vXoxycsahon^ acid 
(50<0 g, 206 nunol) in benzene were added triethylamine (26.9 g, 266 mmol) and 
phosphorazidic acid diphenyl ester (62.2 g, 226 mmol). The reaction mixture was stirred 
at 80*^C for 1 hr. Benzyl alcohol (31.4 g, 290 mmol) was added and the mixture was 
stirred at reflux for 24 hr. The reaction irixture was concentrated and the residue was 
dissolved in EtOAc and HjO. The organic layer was separated and the aqueous layer was 
extracted with EtOAc (twice). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (silica gel, 30% EtOAc in 
hexane) to give c^^-(4-rer^butoxycarbonylaaIuno-cyclohexyl)K:arbamic acid benzyl ester 
(54.1 g, 76%) as a colorless oil. 

ESI MS m/e 349 M -h IT ; NMR (400 MHz, DMSO^^) 5 7.34-7.28 (m, 5 H), 7.12 (d, / 
= 5.6 Hz, 1 H), 6.62 (brs, 1 H), 4.98 (s, 2 H), 3.39-3.37 (m, 2 H), 1.60-1,45 (m, 8 H), 1.37 
(s,9H). 

Step B: Synthesis of c£;-(4-amiiLO^GlohexyQ-carbamic acid ^'erZ-batyl ester. 

Using the procedure for the step C of example 2340, the title compound was 
obtained 

ESI MS m/e 215 M + ir ; NMR (400 MHz, DMSO-d,) 5 6.60 (d, J= 6.0 Hz, 1 H), 
3.30-3.28 (m, 1 H), 2.74 (s, 1 H), 1.59-L51 (m, 2 H), 1.45-1.37 (m, 15 H). 

Step C: Synthesis of c£s-[4-(4-dimethIyammo-quinazolin-2-yIaiim 
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carbamic acid tert-hntyl ester. 

A sohition of ciy-(4-arDiiio-cyclohexyl)-carbaniic acid tert-hxityl ester (0,5 g, 2.3 
mmol), (2<bIoro-qidna2X)lin-4-yI>dimeaily-amine obtained in step B in example 1 (0.53, 
2.6 mmol), diisopropylethylamine (1.22 mL, 7,0 mmol) and 2-propanol (LO mL) was 
heated using a Smith Microwave Synthesizer at 170 for 1 hour: This reaction 
procedure was repeated 39 more times and ttte resulting reaction mixtures were combined. 
The mixture was concentrated and the residue was purified by column chromatography 
(silica gel, 2% to 4% 2 M NHa/MeOH in CHzQa) to give cw-[4-(4-dimethlyamino- 
quiiiazolin-2-ylamino)-<grclohexyr|-carbamic acid tert-hvtyl ester (22.1 g, 0.057 mol, 61%) 
as a colorless oil. 

ESIMSm/e386M + ir; ^HNMR (400 MHz, DMSO-dg) 5 7.85 (d, J= 8.0 Hz, 1 H), 
7.47 (t, J= 8.4 Hz, 1 H), 7.27 (d, J= 8,0 Hz, 1 H), 7.00 (t, 7- 7.6 Hz, 1 H), 6.60 (brs, 1 H), 
6.18 (brs, 1 H), 3.89-3.88 (m, 1 H), 3.39 (brs, 1 H), 3.19 (s, 6 H), 1.77-1.71 (m, 2 H), 1.68- 
1.52 (m, 6 H), 1.38 (s, 9 H). 

Step D: Synthesis of c£y-iV^-(4-amino-cyclohexy^-iV*^Hlimethyl-quinazoUn-2,4- 
diamine. 

Using the procedure for the step C of example 2338, the title compound was 
obtained. 

ESI MS m/e 286 M + H" ; ^H NMR (400 MHz, DMSO-d^ 5 7.84 (d, J- 8.4 Hz, 1 H), 7.45 
(t, J= 6.8 Hz, 1 H), 7.26 (d, 8,4 Hz, 1 H), 6.99 (t, 7.6 Hz, 1 H), 6,20 (brs, 1 H), 
3.90^3.89 (m, 1 H), 3.18 (s, 6 H), 2.79 (s, 1 H), 1.74-1.71 (m, 2 H), 1.57-1.41 (m, 8 H). 

Step E: Synthesis of c£f-iV^.[4-(3»5-dichloro-benzylaminD><ycIoheiyq-^ 
quinazoline-2,4-diamine ditriflnoro-acetic acid. 

To a solution of c£y-J\^-(4-amino-cyclohexyl)-JV*,iV^-dimethyl-qui^ 
diamine (31.4 mg, 0.11 mmol) m MeOH (0.5 mL) was added 3,5-dichloroben2aldehyde 
(17.5 mg, 0.10 mmol). The mixture was stiired at ambient temperature for 0.5 hr and 
sodium triacetoxyborohydride (85 mg, 0.40mmol) was added. The mixture was stirred 
for overnight and the reaction was quenched with 50% DMSO in water (1.0 mL). The 
mixture was purified by preparative HPLC. The pure j&actions were combined and 
lyophilized to give c/s-^^-[4-(3,5-dicMoro-benzylam^no)-<^yclohexy^]-JV*,M-^ 
quinazoline-2,4-diamine ditrifluoro-acetic acid (23 mg, 0.041 mmol, 37%) as a white 
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solid. 



ESI MS m/e 444 M + IT ; NMR (400 MHz, DMSO-d^) 5 13 .55 (s, 1 H), 8.90 (brs, 3 H), 
8.17 (d, J= 8.0 Hz, 1 H), 7.79 (t, 7.6 Hz, 1 H), 7.68 (s, 1 H), 7.61 (s, 2 H), 7.41 (d, J= 7.6 
Hz. 1 H), 7.36 (t, /= 7,6 Hz, 1 H), 4,23 (s, 2 H), 4.07 (s, 1 H), 3.48 (s, 6 H), 2.00-1.92 (m, 
4 H), 1.82-1.74 (m, 4 H). 

Example 2342 



mriV-[4-(4-Dimethylammo-qumazalin-2-ylamino)-cyclohe3^^ 
benzamide trifluoro-acetic acid. 

Step A: Synthesis of c/5rAr-[4-(4-dimethylamino-quinazoK^ 
3y4-difluoro-beiizamide trifluoro-acetic acid. 

Using Hit procedure for the step A of example 2333, the title compound was 
obtained. 



ESI MS m/e 426 M + H" ; ^H NMR (400 MHz, DMSO-d^ 5 12.46 (brs, 1 H), 8.36 (s, 1 H), 
8.15 (d, 8.0 Hz, 1 H), 7.97 (brs, 1 H), 7.94-7.89 (m, 1 H), 7.77-7.73 (m, 2 H), 7.56- 
7.49 (m, 1 H), 7.41 (brs, 1 H), 7.36 (t, /= 7,6 Hz, 1 H), 4.07 (m, 1 H), 3.87 (m, 1 H), 3.47 
(brs, 6 H), 1.89 (m, 2 H), 1,74 (m, 6 H). 




H 



CF3CO2H 
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J 




2CF3CO2H 

m-4-DimetIifyamino-iV-[4-(4-dimet^ 
beozamide ditrifluoro^acetic acid 

Step A: Synthesis of cif-4<dimetU)^anuno-iV-[4-(4-dimeddyain^ 
yIamino)-cydohexyl]-beiizamide ditrifluoro-acetic acid. 

To a solution of 4-diinethylaininobenzoic acid (16,5 mg, 0.10 mmol) in DMF (0.5 
mL) were added HATU (45.6 mg, 0.12 mmol), diisopropylethylamine (34.8 nL, 0.20 
mmol), and c£yTA^-(4-amino-cyclohexyl>jV^,A^-dime^hyl^ obtained 
in step D of example 2341 (28.5 mg, 0.10 mmol) and stirred at ambient temperature for 
ovemigjit Tbe resulting mixture was dDiuted with DMSO (0.5 mL) and purified by 
preparative HPLC. The pure fractions combined and lyopfailized to give cisA- 
dimethlyarDino-JV"-[4-(4-dimetMyaminOHiuinazolm^ 
ditrifluoro-acetic acid (34.1 mg, 0.052nimol, 52%) as a white solid. 
ESI MS m/e 433 M + IT ; NMR (400 MHz, DMSO-d^) 5 12.73 (s, 1 H), 8.34 (s, 1 H), 
8.16 (d, J= 8.0 Hz, 1 H), 7.78-7.70 (m, 4 H), 7.43 (d, J- 7.6 Hz, 1 H), 7.35 (t, J= 8.0 Hz, 
1 H), 6.67 (d, J- 8.8 Hz, 2 H), 4.05 (m, 1 H), 3.86 (m, 1 H), 3.47 (s, 6 H), 2.95 (s, 3 H), 
2.53 (s, 3 H), 1.91 (m, 2 H), 1.75-1.72 (m, 6 H). 

Example 2344 




/raii5-4-Bromo-jV-[4-(4-dimethlyamino-qii]nazoUn-2-yIam^ 
triflaoromethoxy-benzenesulfonamide 
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Step A: Synthesis of ^ra/f5-(4-amino-cyclohexyI)-carbainic acid /eit-butyl esten 

To a solution of «rafwr-l,4-dianuno-cyclohexane (10 g, 0.088 mol) in 1,4-dioxane 
(400 mL) was added a solution of (Boc)20 (4.78 g, 0.022 mol) in 1,4-dioxane (100 ml) 
over 30 min. The mixture was stirred at ambient temperatore for overnight and tibien the 
dioxane was removed in vacuo. The resulting precipitate was dissolved in H2O (500 mL) 
and left to sit for 1 hour. During this time, the di-Boc-protected diamino-cyclohexane fell 
out as a vdiite crystalline precipitate. This was subsequently filtered fiom the aqueous 
solvent. TTie aqueous layer vras extracted with EtOAc (three times). The organic layers 
were combined and washed with HjO. The organic layer was dried over ^^S04 and 
concentrated to give ^rany-(4-amino-cyclohexyl)-carbamic acid tert-hvtyl ester (4 g, 0.019 
mol, 85%). 

ESI MS m/e 215 M + IT ; NMR (400 MHz, DMSO-d^ 5 6.63 (d, 8.0 Hz, 1 H), 
3.11-3.09 (m, 1 H), 2.44-2.37 (m, 1 H), 1.70-1.67 (m, 4 H), 1.41-131 (m, 11 H), 00^0.95 
(m,4H). 

Step B: Synthesis of /ira#25-[4-(4-bromo-2-trifIaoromethox)r-benzenesalfonyIamino)- 
cyclohexyI]-carbamic acid tert-hntyl ester. 

To a solution of /raw;5'-(4-amino-cyclohexyl)-carbamic acid tert-hntyl ester (1 g, 
0.0047 mol) in CHjClj were added diisopropylethylamine (1.63 mL, 0,0093 mol) and 4- 
bromo-2-trifluoromethoxy-ben2enesulfonyl chloride (1.03 mL, 0.0051 mol). The 
reaction mixture was stirred at ambient temperature for 1 hr and then washed with water. 
The aqueous layer was extracted with CH2CI2 (twice), the organic layers were combined, 
dried over MgS045 and concentrated. The resulting precipitate was recrystallized with 
CH2CI2 and hexanes to give ^ran^-[4-(4-bromo-2-trifluoromethoxy- 
benzenesulfonylainmo)-cyclohexyl]-carbaimc acid fert-butyl ester (2.39 g, 0.0046 mol, 
99%). 

ESI MS m/e 517 M + H"; ^H NMR (400 MHz, DMSO-d^ 5 7.99 (d, J= 7.6 Hz, 1 H), 7.85 
(d, /= 8.0 Hz, 1 H), 7.79-7.77 (m, 1 H), 6.67 (d, J = 8.0 Hz, 1 H), 3,14-2.94 (m, 2 H), 
1.70-1.60 (m, 4 H), 1.34 (s, 9 H), 1.30-1.18 (m, 2 H), 1.14-1.03 (m, 2 H). 

Step C: Synthesis of /raiif-iV-(4-amino-GyclohexyQ^-bromo-2-trifIuorometho 
benzenesulfonamide. 
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Using the procedure for the step C of example 2338, the title compound was 
obtained 

ESI MS m/e 417/419 M + IT; NMR (400 MHz, DMSO-d^) 5 7.85 (d, / = 8.4 Hz, 1 H), 
7.79-7.76 (m, 3 H), 3.32 (brs, 2 H), 3.03-2.95 (m, 1 H), 2.41-2.36 (m, 1 H), 1.67-1.57 (m, 
4 H), 1.28-1.18 (m, 2 H), 0.99-0.89 (m, 2 H). 

Step D: Synthesis of /niii5-4-bn>morAr-[4-(4-dimethfyaiiuno 
cyclohexyl]-2-trifluoromethoxy-beiizenesulfon 

To a solution of fr^my-JV-(4-amino-cydohexyi)-4-hromo-2-trifluorometho^^ 
benzenesulfonamide (100 mg, 0.24 mmol) in 2-propanol (0.5 mL) was added (2-chloro- 
quinazoIin-4-yl)-dimethly-amine obtained in step B of example 1 (54.7 mg, 0.26mmol). 
The mixture was heated using a Smitfi Microwave Synthesize: at 170 ®C for 1 5 noin. The 
mixture was concentrated and the residue was purified by chromatography (2% to 4% 2 M 
NHj/MeOH in CH2CI2) to give /ra/iy-4-bromo-iV-[4-(4-dimethlyamino-quina2olin-2- 
ylamino)-cyclohexyl]-2-trifIuoromethoxy-benzenesuIfonamide (42 mg, 0.71 mmol, 30%) 
as a white solid. 

ESI MS m/e 588/590 M + H" ; 'H NMR (400 MHz, DMSO-dg) 5 8.02 (d, J= 7.6 Hz, 1 H), 
7.88 (d, /= 8,4 Hz, 1 H), 7.82-7.77 (m, 3 H), 7.45-7.41 (m, 1 H), 7,25-7.41 (m, 1 H), 6.99 
(t, /= 7.2 Hz, 1 H), 6.37 (brs, 1 H), 3.68-3,67 (m, 1 H), 3.16 (s, 6 H), 3.09-3.02 (m, 1 H), 
1.89-1.86 (m, 2 H), 1.69-1.67 (m, 2 H), 1.40-1.17 (m, 4 H). 

Example 2345 




H 

^rait5-4 -FIuoro-biphenyl-4-carbosylic acid [4-(4-dimetfa]yanuno-quinazo]in-2- 
ylamino>-cycIohei7l]-amide. 

Step A: Synfliesis of 4 -fluoro-blphenyM-carboxylic acid. 

To a solution of 4-bromobenzoic acid (5 g, 0.025 mol) in THF (150 mL) under an 
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atmosphere of argon were added tetra]ds(triphenylphosphme) palladiiini(0) (862 mg, 0.75 
mmol), 2 M aqueous NaaCOa (30 roL), and a solution 4-fluorophenyboronic acid (3.48 g, 
0,025 mol) in a nrtiTn'mal amount of ethanol (--10 mL). The resulting reaction mixture 
was stirred at reflux under an at^on atmosphere for overnight. The reaction mixture was 
cooled to ambient temperature and acidified with addition of 1 M HCl aqueous. The 
aqueous layer was extracted with Et^O (three times). The organic layers were combined, 
dried over MgS04^ filtered and concentrated. The resulting precipitate was crystallized in 
EtjO and hexane to give 4'-fluoro-biphenyl-4-carboxylic acid (4.4 g, 0.020 mol, 82%) as a 
vMte solid. 

NMR (400 MEfa, DMSO-d^ 8 12.96 (s, 1 H), 8.00-7,98 (m, 2 H), 7.78-7.75 (m, 4 H), 
7.34-731 (m, 2 H). 

Step B: Synthesis of lran5r-[4-(4-dimethlyanuno-quinazolin-2-ylai^ 
carbamic acid tert-hntyl ester. 

Using the procedure for the step D of example 2344, tiie tifle compound was 
obtained. 

ESI MS m/e 386 M + IT; NMR (400 MHz, DMSO-d,) 5 7.83 (d, 8.0 Hz, 1 H), 7.46 
(t, J- 6.8 Hz, 1 H), 7.27-7.25 (m, 1 H), 6.99 (t, J- 7.2 Hz, 1 H), 6.71 (d, 8.4 Hz, 1 H), 
6.38 (brs, 1 H), 3.72 (m, 1 H), 3.17 (s, 6 H), 1.92-1.90 (m, 2 H), 1.79-1,76 (m, 2 H), 1.37 
(s, 9 H), 1.34-1.23 (m, 4 H). 

Step C: Synthesis of /Sra/i;y-4*-fluoro-biphenyl-4-carboxylic acid [4-(4-dimethiyaiiuno- 
qiu]iazoliii-2-yiamino)-qrclohexyI]-amide. 

To a solution of rram'-[4-(4-drmethlyamino-quinazolin-2-ylaniino)-cycIoh 

carbamic acid tert-hutyl ester (0.76 g, 0.20 mmol) in CH2CI2 (20 mL) was added TFA (304 

|jL, 0.39 namol). The solution was stirred at ambient temperature for 4 hr. The resulting 

mixture was concentrated and the rei^due was dissolved in CHjClj. The organic layer 

was washed with a dilute aqueous NaOH and aqueous NaHCOg solution. The aqueous 

layer was extracted with CHjClj (twice) and the organic layers combined, dried over 

MgS04, and concentrated. To a solution of the residue (0.1 g) and 4 -fluoro-biphenyl-4- 

carboxylic acid (76 mg, 0.35 mmol) in CH2CI2 were added HOAt (62 mg, 0.46 mmol), 

WSC^HCl (87 mg, 0.46 mmol), and diisopropylethylamine (31 uL, 0.18 mmol). The 

mixture was stirred for 1 hr at ambient temperature and the reaction was quenched with 
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water. The aqueous layer was extracted with CHjQi (twice). The organic layers were 
combined, dried over MgS04, concentrated and the residue purified by column 
chromatography (silica gel, 2% to 4% 2 M NHj/MeOH in CHjCy to give /raw-4 -fluoro- 
biphenyl-4-caiboxylic acid [4-(4-dimethlyamino-quinazolin-2-ylamino)-(grclohe^^ 
amide (35 mg, 0.072, 21%) as a vdute solid 

ESI MS m/e 484 M + IT ; NMR (400 MHz, DMSO^ 5 8.30 (brs, 1 H), 8.12 (brs, 2 
H), 7.92 (d, /= 8.4 Hz, 2 H), 7.77-7.72 (m, 5 H), 7.44 (bis, 1 H), 7.34-7.28 (m, 3 H), 3.82 
(brs, 2 H), 3.47 (brs, 6 H), 2.04 (m, 2 H), 1.94 (m, 2 H), 1.54-1.48 (m. 4 H). 

Example 2346 




2 CF3CO2H 

czs^riV^-[4*(4-BromO'-2-trifluorometho2gr-beii^ 
qumazoliiie-294-diamme ditrifluoro-acetic acid 

Step A: Syndesis of ^er^butyI*(2-cUoro-quinazolm-4-yI)-ainine. 

To a solution of 2,4-dichloro-quinazoline obtained in step B of example 1 (4 g, 20 
mmol) in THF (50 mL) were added terf-butyl amine (2.15 mL, 20.5 mmol) and 
diisopropylethylamine (3.5 mL, 21 nautnol). The mixture was stirred at ambient 
temperature for 2 hr. The mixture was concentrated and the residue was dissolved in 
EtOAc. The organic layer was washed with water, dried over Na2S04, and filtered. The 
mbcture was concentrated to give rert-bu1yH2K5hloro-qumazolin-4-yl)-amine as a white 
soUd(3g,64%). 

ESI MS m/e 236 M + H" ; ^H NMR (400 MHz , DMSO-d^ 5 8.40 (d, J = 8.4 Hz, 1 H), 
7.75-7.36 (m, 2 H), 7.58 (d, 8.4 Hz, 1 H), 7.48 (t, 7.2 Hz, 1 H), L52 (s, 9 H). 

Step B: Synthesis of c&-iV^-(4-aminO"CyclohexyI)-iV*-^crt-butyl-quinazoline-2,4- 
diamine. 

To a suspension of cij-(4-amino-cyclohexyl)-caibamic acid re/t-butyl ester (122 
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mg, 0.57 mmol) in 2-propauol (2 xnL) were added rerf-butyI-(2-cUorc)-quinazolin-4-yl)- 
amine (100 mg, 0.42 mmol) and diisopropylethylamine (180 fiL, 1 mmol) and the mixture 
was heated at 170 "C for 1 hr using a Smith Microwave Synthesizer. The resulting 
solution was concentrated and purified by column chromatography (silica gel, 3% MeOH 
in CH2CI2) to give [4-(4"/er^butylamino-quinazolin-2-ylanuno>c^^^ acid 
tert-hxkyl ester (112 mg, 65%) as a yellow solid. To a suspension of c£5-[4-(4-/err- 
butylamino-quinazolin-2-ylamino)-cyclohe3jy^^^ acid ferr-butyl ester (95 mg, 0.23 

mmol) in CH^Cla (3 mL) was added trifluoroacetic acid (2 mL) dropwise. The reaction 
mixture was stiired at ambient temperature for 2 hr. The solution was concentrated, 
alkalized with saturated aqueous NaHCOj and 1 M aqueous sodium hydroxide OpH = 9), 
and flie aqueous layer was extracted with CH2CI2 (three times). The combined organic 
layer was dried over MgS04, filtered, and concentrated. The solid was collected by 
filtration to give rfj-iV^-^4-amino-cyclohexyl)JV^-rm-butyl-qii^^ (44.6 
mg, 53%) as a yellow solid. 

ESI MS m/e 314 M +ir ; ^HNMR (400 MHz, CDCI3) 5 7,48 (t, J= 6.8 Hz, 1 H), 7.38 (m, 
2 H), 7.04 (t, / = 8.0 Hz, 1 H), 5.42 (brs, 1 H), 4.15 (m, 1 H), 2.85 (m, 1 H), 1.2-1.9 (m, 17 
H). 

Step C: Synthesis of c£s-iV^-[4-(4-bromo-2-trifluoromethoxy.ben2ylamino)-. 
cycIohexylj-iV'-/er/-btttyi-quuiazoline-2,4-diamine ditrifluoro-acetic acid. 

Using the procedure for the step C of example 2341, the title compound was 
obtained. 

ESI MS m/e 566 M + ; ^H NMR (400 MHz, CDCI3) 5 9.36 (d, y - 8.0 Hz, 1* H), 7,67- 
7.64 (m, 2 H), 7,53-7.48 (m, 3 H), 7.43 (s, 1 H), 7,33 (m, 1 H), 6.17 (s, 1 HQ, 4.45 (m, 1 H), 
4.28 (s, 2 H), 3.35 (m, 1 H), 2.14-1.6 (m, 17 H). 
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Example 2347 




O O 0CF3 

4-Bromo*iV'-{4-[(4-dimethyla]iiino-qiui^ 
trifluoromethoj^-benzenesalfonainide 

Step A: Sjnathesis of {4-[(4HlimethyIainmo-qiiinazolin^ 
carbamic acid tert-butyl esten 

Using the procedure for the step D of example 2330, the title compoxmd was 
obtained. 

ESI MS m/e 377 M + IT NMR (400 MHz, DMSO-d^) 8 8.38 (brs, 1 H), 8.08 (brs, 1 H), 
7.70 (brs, 1 H), 7.47 (brs, 1 H), 7.36 (t </ = 6.2 Hz, 1 H), 7.30 (d, J= 8.0 Hz, 3 H), 7.16 (d, 
/= 7.6 Hz, 2 H), 4.60 (d, /= 6.4 Hz, 2 H), 4.07 (d, J= 6.0 Hz, 2 H), 3.39 (s, 6 H), L37 (s, 
9H). 

Step B: Synthesis of iV^-^4-aminomethyl-benzyI)riVVV^-dimethyl-qainaz 
diamine hydrochloride. 

To a cooled solution of {4-[(4-dimethylammo-quinazoHn-2-ylai)uno)-methyl^ 
benzyl}-carbaniic acid tert-butyl ester (3.90 g, 9.57 mmol) in MeOH was added 1 M HQ 
in EtjO (67.0 ml, 67.0 mmol) and the solution was stirred for overnight. The resulting 
mixture was concentrated to give ^-(4-^aininomethyl-benzyl)-M JV'-dimethyl- 
quinazoline-2,4-diamine hydrochloride as a v^te crystalline solid (3.48 g, 95.6%). 
ESI MS m/e 308.2 M + H" ; ^H NMR (400 MHz, CD3OD) 5 8.16 (d, J- 7.2 Hz, 1 H), 
7.75 (hrs, 1 H), 7.48 (m, 5 H), 739 (brs, 1 H), 4.76 (s, 2 H), 4.12 (s, 2 H), 3.51 (m, 6 H). 

Step C: Synthesis of 4-bromo-iV-{4-[(4-dimethyIamino-quiaazoIin-2-ykmm 
methyI]*benzyl}-2-trifluoromethoxy-benzenesulfonamide. 

A solution of JV^-^4-annnomethyl-benzyl)-^,JV^-dimethyl-quina2oline^^ 

hydrochloride (50.0 mg, 0.131 mmol), 4-bromo-2-trifluoromeflioxy-benzeaesulfonyl 

chloride (53,3 mg, 0.157 mmol) and diisopropylethylamine (91 ^il, 0.524 mmol) in 2- 
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propanol (1.5 mL) was stirred at ambient temperature for 2 hr. The resulting mixture was 
concentrated, and the residue was purified by column chromatography (silica gel, 10% 
MeOH in CHjClj) to give 4-bromo-iV'-{4-[(4-dimethylamino-quinazolin-2-ylaiim 
methyl]-benzyl}-2-tcifluoromethoxy-benzenesulfonamide as a white crystalline compound 
(40 mg, 50%). 

ESI MS m/e 612 M + IT ; NMR (400 MHz, DMSO-d^) S 8.51 (t, / - 6.4 Hz, 1 H), 8.06 
(brs, 1 H), 7.76-7.67 (m, 4 H), 7.54-7.41 (m, 2 H), 7.24 (d, J = 7.6 Hz, 3 H), 7.14 (d, J « 
8.0 Hz, 2 H), 4.56 (d, 7- 6.0 Hz, 2 H), 4.08 (d, 6.0 Hz, 2 H), 3.36 (s, 6 H). 

Example 2348 




H 



4-bromD-iV-[4-(4-dimefhylamiiio-quinazolm-2-ylan^ 
benzenesulfonamide 

Step A: Synthesis of (4-amino-phenyI)-carbamic acid tert-hMtyl ester- 
Using the procedure for the step A of example 2344, the title compound was 
obtained. 

ESI MS m/e 209 M + ; NMR (400 MHz, DMSO-d,) 5 8.75 (s, 1 H), 7.03 (d, •/ = 7.6 
Hz, 2 H), 6.43 (dt, / - 9.5, 2.7 Hz, 2 H), 4.71 (s, 2 H), 1.43 (s, 9 H). 

Step B: Synthesis of iV^<4-amino-phenyl)-iV*^-dimethyl-quinazoline-2,4-d[iamm^ 
hydrochloride. 

A mixture of (2-chloro-qmnazolin-4-yl)-dimethyl-amine obtained in step B of 
example 1 (0.5 g, 2.6 mmol) and (4-ammo-phenyl>carbamic acid fer^-butyl ester (0.5 g, 
2.6 mmol) in CHjClj (2 mL) was heated by Smith Syntiiesizer at 130 *C for 20 min. The 
mixture was concentrated to give [4-(4-dimethylamino-quinazolin-2-ylainino)-phenyl]- 
carbamic acid /ert-butyl ester as a pale yellow solid (0.86 g, 87%). The reaction was 
repeated six times, and the total product combined was 8.5 g. To a solution of above 
product (8.5 g, 22.4 mmol) in MeOH (250 mL) was added 4 M HCl in dioxane (8.4 ml, 
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33.6 nunol) dropwise, and the mixture was stirred at ambient temperature for ovemight 
Hie miicture was cx}noratrated to give J\^-^4-aniino-pheayl)-J\^^-<iime1hyl-^^ 
2,4-diamine hydrochloride as a pale pink solid (6.2 87.5%). 

ESI MS m/e 280 M + ir ; NMR (400 MHz, DjO) 5 7.84 (d, J = 8.8 Hz, 1 H), 7.54 (td, 
J = 7.8. 1.2 Hz, 1 H), 7.46 (dt, J = 9.5, 2.7 Hz, 2 H), 7,27-7.16 (m, 4 H), 3.35 (b, 3 H), 
3.12 (b, 3 H). 

Step C: Synthesis of 4-bromo-iV'-[4-(4HlimefliylaminoH]iiiaazolin-2-^ 
phenyI]-2«trifluoromethoxy--be]izenesulfonamide. 

Using the procedure for the step C of example 2347, Ihe title compound was 
obtained. 

ESI MS m/e 584 M + IT; NMR (400 MHz, DMSO-d^) 5 10.27 (brs, 1 H), 9.14 (brs, 1 
H), 7.98 (d, J = 8.4 Hz, 1 H), 7.80-7.71 (m, 5 H), 7.60-7.56 (m, 1 H), 7.44 (d, J = 8.4 Hz, 
1 H), 7.15 (t, J = 7.4 Hz, 1 H), 6.95 (d, J - 16.8 Hz. 2 H), 9:29 (s, 6 H). 

Example 2349 




H 

CF3CO2H 

4*-Chloro-biphenyl-4-carboxyIic acid [4-(4-dimethyIam]no-qumazoIin--2-ylamino)- 
phenyl]<imidetrifluoro-acetic acid 

Synthesis of 4*-chloro-biphenyl-4-caii>oxyIic acid [4-(4-dimethyIaniino-q[uinazoIin"2- 
ylaniino)-phenyl]-amide trifluoro-acetic acid. 

A solution of iV^-(4-amino-phenyl)riV',iV*«dimethyl-quina2o^^ 
hydrochloride obtained in step B of example 2348 (81.6 mg, 0.258 mmol), 4'-chloro- 
biphenyl-4-carboxylic acid (50.0 mg, 0.215 mmol), HATU (106 mg, 0.280 mmol), and 
diisopropylethylamine (150 jiL, 0,860 mmol), in CH2CI2 (2 mL) was stirred at ambient 
temperature for overnight, and the mixture was concentrated. The residue was purifided 
by HPLC to give 4'-chloro-biphenyl-4-carboxylic acid [4-(4-dimethylamino-quinazolin-2- 
ylainino>-phenyl]-amide trifluoro-acetic acid as a white soUd (10 mg, 9 %). 
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ESI MS m/e 494 M + IT ; NMR (400 MHz, DMSO-d^) 5 10.33 (s, 1 H), 8 J7 (d, / = 
8.0 Hz, 1 H), 8.80 (d, J = 8.8 Hz, 2 H), 7.85-7.75 (m, 7 H), 7.63-7.53 (m, 6 H), 7.36 (t, / = 
7.6Hz,lH), 3.46 (s, 6 H). 

Example 2350 




iV-[l-(4-Dimethylammo-qumazoIm-2-yl)-pipeiidm-4-yM^ 
benzenesulfonamide 

Step A: Synthesis of A^-[lK4-dimethylammo-quina2olin-2-yO-piperid^ 
fliioro-benzenesulfonamide. 

To a solution of 4-aimnoixiethyl--piperidine-l"Carboxylic acid tert-hutyl ester (60 
mg, 0.28 mmol) and diisopropylethylamine (49 mL, 0.28 rmnol) in CH2CI2 (2 mL) was 
added 2-fluorobenzenesuifonyl chloride (54 mg, 0.28 rmnol) and the mixture was stirred at 
ambient temperature for 18 hr. To the resulting mixture was added trifluoroacetic acid 
(0.70 mL) and stirred at ambient temperature for 18 hr. The reaction noixture was 
concentrated and neutralized with saturated aqueous NaHCOj. The aqueous layer was 
extracted with EtOAc, and the organic layer was concentrated to give 2-fluoro-iV" 
piperidin-4-ylmefliyl-beiizenesulfonanDdde as a pale yellow solid. To a solution of above 
solid (0.076 g, 0.28 mmol) and diisopropylethylamine (0-072 mL, 0.42 nunol) in 2- 
propanol (3 raL) was added (2-<5hloro-quinazolin-4-yl)-dimethyl-amine obtained in step B 
of example 1 (0.044 g, 0.21 nomol) and the resulting mixture was stirred at 100 °C for 18 
hr. The mixture was concentrated, and the residue was purified by column 
chromatogmphy (silica gel, 5% MeOH in CHjCy to give iV-[l-(4-dimethylamino- 
qxiinazolin-2-yl)-piperidin-4-ylmefhyl]-2-fluoro-benzenesulf^ as a pale yellow 

soUd (0.024 g, 26%). 

ESI MS m/e 444 M + H"; NMR (400 MHz, DMSO-d^) 8 7.98 (m, 1 H), 7,86 (m, 1 H), 

7.77 (m 1 H), 7.67 (m, 1 H), 7.47-7.29 (m, 4 H), 7.02 (m, 1 H), 4.69 (m, 2 H), 3.21 (s, 6 H), 

2.76 (m, 4 H), 1.66 (m, 3 H), 1.00 (m, 2 H). 
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Using the procedure for example 2329 and purification by preparative HPLC, the 
compounds of example 2351 - 2819 were obtained. 

Using the procedure for example 2331 and purification by preparative HPLC, the 
compounds of sample 2820 - 2842 were obtained. 

Using the procedure for example 2332, the compounds of example 2843 - 3003 
were obtained. 

Using the procedure for example 2333, the compounds of example 3004 - 3090 
were obtained. 

Using the procedure for example 2334, the compounds of example 3091 - 3161 
were obtained. 

Using the procedure for example 2335 and purification by preparative HPLC, the 
compounds of example 3162 - 3178 were obtained. 

Using the procedure for example 2336, the compounds of example 3179 - 3208 
were obtained. 

Using the procedure for example 2337, the compounds of example 3209 was 
obtained. 

Using the procedure for example 2338, the compounds of example 3210 - 3225 
were obtained. 

Usmg the procedure for example 2339, the compounds of example 3226 - 3228 
were obtained. 

Using the procedure for example 2340, the compounds of example 3229 - 3231 
were obtained. 

Using the procedure for example 2341, the compounds of example 3232 - 3393 
were obtained. 

Using Ihe procedure for example 2342, the compounds of example 3394 - 3472 
were obtained. 

Using the procedure for example 2343, the compounds of example 3473 - 3527 
were obtained. 

Using tiie procedure for example 2346, the compoxmds of example 3528 - 3535 
were obtained. 

Using the procedure for example 2347 and purification by preparative HPLC, the 
compounds of example 3536 - 3545 were obtained. 
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Using the procedure for example 2348 and purification by preparative HPLC, the 
compounds of example 3546 - 3548 were obtained. 

Using the procedure for example 2349, the compounds of example 3549 - 3567 
were obtained. 

Using the procedure for example 2350 and purification by preparative HPLC, the 
compounds of example 3568 - 3579 were obtained. 
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• .Stractqre . ^ 


. ESI-MS . 


.' Reteintion Hine (mm) • 


2351 


CF3CO2H 


454.0 (M + KO 


3.60 


2352 


CF3CO2H 


5302 (M + H) 


4.02 


2353 


2CF3C02H 


545.4 (M + H) 


3.05 


2354 


02 

CFaCOjH 


496.4 (M + H) 


3.49 


2355 


O2 

CF3CO2H 


537.4 (M + H) 


324 


2356 


CF3CO2H 


440.0 (M + H) 


3.47 
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.Example No: 


• -Strnctare'. ..v.'** , 


£SI-:MS • 


Rete.atipn'Tiipie (oiin) 


2357 


riiM 

02 

CF3CO2H 


484.4 (M + H) 


3.49 


2358 


O2 

CFaCOzH 


470.2 (M + H) 


3.20 


2359 


2CF3CO2H 


539.4 (M + H) 


3.12 


2360 


9 

02 

CFaCOaH 


522:2 (M + H) 


4.22 


2361 


02 

2CF3C02H 


599.0 (M+H) 


3.48 


2362 


02 

CF3C02H 


560,2 (M + H) 


3.99 
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ExainpleNo. 


- / Striicture . . ^ 




Retention. Time (mih) ' 


2363 


02 


548.4 QA+H) 


4.06 


2354 


J Us/** 

HN 

2CF3CO2H 


534.0 (M + H) 


3.11 


2365 


1^ 

O2 

CF3CO2H 


502.4 (M + H) 


3.81 


2366 


O2 

CF3CO2H 


530:2 CM+H) 


4.04 


2367 


1 

Q2 

CF3C02H 


532.4 (M + H) 


3.85 




F 






2368 


CF3CO2H 


520.2 (M+BO 


3.86 
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'£xanipleNo. 


. Struchire . . . - . « 


•. .,ESi-BilS-^ 


. ' Betenfion. Tiihe (miu) 


2369 


CF3CO2H 


4742 (M + H) 


3.72 


2370 


O2 

CF3CO2H 


5182 (M + H) 


3.71 


2371 


0 

O2 

2CF3CO2H 


5732 CM+H) 


3.15 


2372 


9 

HN 

02 

CFgCOzH 


5562 (M+H) 


438 


2373 


O2 

2CF3CO2H 


633.4 (M+H) 


3.48 


2374 


CF3CO2H 


5942 (M+H) 


423 



844 
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Example No. ' 


... * Structure* ' ' • 


ESI-MS 


.;R£ttiiiiohTime(inin) * 


2375 


CF3C02H 


582.4 (M + H) 


426 


2376 


^^^^ 

CF3CO2H 


536:2 (M+H) 


4.06 


2377 


CF3CO2H 


564^ (M + H) 


432 


2378 


CF3CO2H 


566.4 O^+H) 


4.11 


2379 


F 

02 

CF3CO2H 


554.2 OVI+H) 


4.10 


2380 


(Pi 

y 

02 

CF3CO2H 


6142 (M + H) 


426 
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Stoictulre.. 




: ReientionTime'Oniii) 


2381 


CF3CO2H 


524.4 OVI+H) 


3.87 


2382 


02 

CFsCOzH 


568.2 (M + H) 


3.87 


2383 


CF3CO2H 


586^ OWr+H) 


4.18 


2384 


O2 

CF3CQ2H 


614:2 (M+H) 


4.45 


2385 


fY^? F-l-f 

O2 

CF3CO2H 


620.4 Qfd-^H) 


432 


2386 


CFjCOzH 


468.2 0^1+ H) 


320 
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'Example Nai. 


StmcCiire 


- .ESI-MS . 


Retention Time (niin) 


2387 


0 

CF3CO2H 


551.6 (M+H) 


2.82 


2388 


NH 

CFjCOaH 


454.0 (M + I5 


3.06 


2389 


02 

CFjCOiH 


498,6 (M + H) 


3.10 


2390 


02 

CF3C02H 


484^ (M+H) 


2,76 


2391 


02 

2CF3C02H 


553.6 (M+H) 


2.40 


2392 


9 

CF3CO2H 


536.4 (M+H) 


3.77 
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'Exampje-No.'-'' 


... Structure ' _ . • 


, \ ESI-IMISI 


'Retratioirllme (i]ii|i> 


2393 


2CF3CO2H 


613.4 (M+H) 


2,74 


2394 


O2 

O2 

CFsCOaH 


623.4 CM + H) 


3.06 


2395 


HN 

02 

CF3C02H 


574.4 (M + BO 


3.51 


2396 


02 

CFsCQzH 


562.2 OH+H) 


3.59 


2397 


02 

2CF3CO2H 


548.6 (M + H) 


2.48 


2398 


CFaCOjH 


516.4 (M + H) 


3.39 
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. Example No* 


./ Structure , 


• ESI-MS- . 


, Retention Time (min) . 


2399 


CFaCOaH 


550.4 (M + H) 


3J6 


2400 


0^ 
CFaCOjH 


546.2 (M + H) 


338 


2401 


F 

02 

CF3CO2H 


534.0 CM + H) 


3.43 


2402 


9 

CF3CO2H 


608.2 (M+H) 


3.75 


2403 


CF3C02H 


518 (M+H) 


3:22 


2404 


O2 

CF3CO2H 


562,2 (M + IO 


3.20 
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Example No, 


Structure . 


' . ESI-AIS... ' 


Retentipa Time' (uifo).. 


2405 


02 

CF3CO2H 


626.0 (M+H) 


3.76 


2406 


CFgCOaH 


614.0 (M+H) 


3.72 


2407 


0^ 

1 

CFjCOjH 


610.0 CM+H) 


3.57 


2408 


J 

jf-^Alvl CI 

CFgCi^H 


598.2 (M+HC> 


3.97 


2409 


CFjCOzH 


564.2 (M+H) 


3.46 


2410 


" U-J/ „ 

CFjCCfaH 


508.0 (M + H) 


3.44 
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*'!£xample No. 


" .Structiuhe ' 




-,Reteiitioiiliihe'<niiii) - 


2411 


02 

CF3CO2H 


6162 (M+EQ 


3.94 


2412 


CFgCO^ 


604^ (M + H) 


4.51 


2413 


CF3C02H 


6002 (M+H) 


4J2 


2414 


F 

1 

CF3CO2H 


588.0 CM+H) 


438 


2415 


F 

CF3CX>2H 


6502 (M + H) 


420 


2416 


CFjCOjH 


726.4 CM+KO 


4.52 
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ExampIeNo. 


^triictnre 


'.-.ESI-MS:- • 


Retehtioii TuDay(min) . 


2417 


2CFsCP2H 


741.6 (M + H) 


3.59 


2418 


0 

F 

CFgCOzH 


692:^ (M+H) 


4.12 


2419 


P 

T 

2CF3C02H 


767.6 (M+H) 


4.59 


2420 


y 

0 ^j-F 

CF3CX)iH 


733.4 (M+H) 


3.87 


2421 


F 

CF3CO2H 


636.2 (M + H) 


4.08 


2422 


1 J 
F 

CF3CO2H 


680.2 QVI+H) 


4.07 



852 
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'£xflLinipIe:No.. 


Striictare' • • . \ 


\.ESIrMS*; *. 


. Retention Time (min) 


2423 


F 

CF3CO2H 




666.0 (M+H) 


3.86 


2424 


HM^^^*^^ F 
F 

2CF3CO2H 


r 

F 


735.4 (M+H) 


330 


2425 


HM-'^V^ f4-F 

CF3C02H 


718.4 (M+H) 


4.64 


2426 


F 

2CF3CO2H 


795.6 (M+H) 


3.70 


2427 


HN^^V^X^ F- 
F- 

CF3CO2H 


h 

1 

F 


7442 (M+H) 


4.43 


2428 


p 

CF3CO2H 


698.0 (M + H) 


426 
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Example No. 


StrQcture 




..Retention Tuhie (m^ , 


2429 


CF3CO2H 


732.4 (M+H) 


437 


2430 


F 

CF3CO2H 


726.4 (M + H) 


4.52 


2431 


0- 

X 

F-|-P 

p 

CF3C02H 


728.4 (M+H) 


436 


2432 


F 

■ 1^ 

F 

CF3CO2H 


716.4 (M+H) 


432 


2«3 


F-|— P 
F 

CF3CO2H 


616.0 (M + H) 


4.22 


2434 


9 

02 I 

CFaCOaH 


692.0 (M + H) 


4.57 
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'EiampieNo.*' 


• ' " Stnictare '* • ' 


'.;£Si-MS>.' 


'^ReteatioirTime (miii) 


2435 


F 

2CF3CO2H 


7072 (M + H) 


3.64 


2436 


CF3CO2H 


6582 (M + H) 


4.15 


2437 


CFaCQjH 


733.2 (M+H) 


4.68 


2438 


CF3CO2H 


6992 CM+H) 


3.88 


2439 


F 

CF3CO2H 


646.4 (M + H) 


4.08 


2440 


F 

CF3CO2H 


632.4 (M+H) 


3.86 



655 
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Eiampte No: 


' ' ■ Striicture 




Retention Time- {ntin) 


2441 


F 

2CF3CO2H 


701.4 (M+H) 


3.51 


2442 


°Z 0 

^-{^ 

F 

CF3CO2H 


6m (M+iO 


4.75 


2443 


'f 

2CF3C02H 


761^ (M + H) 


3.74 


2444 


F-|-F 

CFaCOzH 


722.2 (M+H) 


4.59 


2445 


02 6 

CFaCOaH 


7102 (M+H) 


4.60 


2446 


i 1=^ 

F 

2CF3C02H 


6962 (M+H) 


3.53 
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Structure ' , * ; " 




"Retention I'bne (inin) . * 


2447 


CFjCOjH 


66^2 (M + H) 


4J9 


2448 


CF3CP2H 


692,0 (M + H) 


4.65 


2449 


CFjCQzH 


698.0 (M + H) 


4.59 










2450 


o» 0 

F 

CF3CO2H 


6942 (M + H) 


4.42 


2451 


F 

0 

F-j— F 

CF3CO2H 


6822 (M + KO 


4.42 


2452 


i 

F 

CF3CO2H 


5902 (M + H) 


428 
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Example No. 


Structure 


• ESI-MS'.. 


. Ribtention lime (min) • 


2453 


9 

CFjCOjH 


666.2 (M+H) 


4.61 










2454 


02 F 
aCFaCOzH 


681^ (M + H) 


3.72 


2455 


ft 

CF3CO2H 


632.4 (M+H) 


4.21 


2456 


V 

0 

2CF3CO2H 


707:2 (M+H) 


4.70 




V 






2457 


CF3CO2H 


673:2 <M+H) 


3,94 


2458 


F 

CFaCQzH 


576.2 (M + H) 


4.16 
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Strnctqre' " • • 




/ Ret^tibn.TiiAe (min)' 


2459 


Oi F 

CFsCQiH 


620.4 CM+H) 


4.19 


2460 


Oa F P 

CF3C02H 


606.6 (M + H) 


3.94 


2461 


02 F ^ 

2CF3CO2H 


675.4 CM + H) 


3.59 


2462 


O2 F ^ 

CF3CO2H 


658.6 (M+H) 


4.82 










2463 


2CF3COSH 


7354 (M+H) 


3.82 










2464 


Oa F 

CFaCOzH 


696.0 (M + H) 


4.56 
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' £xampleNo. 


Strachire' - V- . . 




' Retention ;Tiine.(jniii) 










2465 


CF3CO2H 


684.4 (M+H) 


4.61 


2466 


02 F 

2CF3CO2H 


670^ OVI+ID 


3.56 


2467 


CF3CO2H 


638.2 (M+H) 


4.43 


2468 


CFgCOzH 


6662 (M+H) 


4.68 










2469 


O2 F 
CF3CO2H 


672.2 (M + H) 


4.60 


2470 


CF3CO2H 


668.2 (M + H) 


4.44 



860 



wo 03/028641 



PCT/DS02/31059 



EzampieNo. 


. - ' •Strncture . : 




/'RdieBtfoDlime(niiii) 


2471 


F 

CFsCOaH 


6S6.4 CM-I-H} 


4.47 


2472 


2CF3CO2H 


595.4 (M+H) 


332 


2473 


CFaCOjH 


534.0 (M + H) 


3.81 


2474 


HN 

02 1^ 

CF3CO2H 


520,4 (M+H) 


3.S6 


2475 


2CF3CO2H 


5892 (M+H) 


3.25 


2476 


0 
J 

CFjCOjH 


572.4 (M+IiO 


4.47 
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Example Ni>. 


''J . .■ • * 
■ ■ • ' Structure ' • 


• ESI-MS 


^Retention 'time (min) 


2477 


aCFjCOjH 


649.4 (M+H) 




2478 


CFaCOzH 


610.4 (M+H) 


4.26 


2479 


CFaCPzH 


598.2 (M+H) 


4.30 


2480 




584.4 (M + H) 


3.29 


2481 


■ CF3CO2H 


552.6 (M+m 


4.11 


2482 


CF3CO2H 


580.6 (M + H) 


4,40 
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Example No. ' 


iStiiictare • : . 


ESI-MS/ 


Retention T1me'(nij]i). 


2483 


CFjCOgH 


586^ (M + H) 


430 


2484 


o" 
CF3CO2H 


582.4 QA-^H) 


4.14 


2485 


F 

CF3CO2H 


5702, (M + H) 


4.14 


2486 


CFjCOjH 


504^ (M + KO 


3.94 


2487 


CF3CO2H 


580.6 (M + H) 


434 


2488 


2CF3CO2H 


595.2 (M + H) 


3.41 
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Example No. 


Structure ' * 


ESI-MS ' . 


' Retentioii Tiine (min) 


2489 


CF3CO2H 


4902 (M+H) 


3.84 


2490 


CFaCO^H 


5342 OSl+H) 


3.84 


2491 


^^^^^^^ 

CF3CO2H 


520.4 (M+H) 


3.60 


2492 


2CF3CO2H 


589.2 (M4-H) 


329 


2493 


r 

CF3C02H 


572.4 (M+H) 


4.51 


2494 


2CF3CO2H 


649.4 (M+H) 


3,52 
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Example No. 


'Structure c,. 




• Retention Time (mm) 


2495 


CFjCOjH 


6102 (M+H) 


429 


2496 


HN- — ^ 

CF3CO2H 


5982 (M + H) 


4.34 


2497 


CFsCQaH 


552.6 (M + H) 


4.13 


2498 


^1 

CFaCOsH 


580.6 (M+H) 


4.37 


2499 


CFgCOiH 


5862 (M + H) 


430 


2500 


CF3C02H 


5702 (M + H) 


4.18 
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Example No. 


Structuire *' 


.'ESl-MS 


.RetentioD Time (nun) 


2501 


2CF3CO2H 


547.4 (M + H) 


3.69 


2502 


2CF,C0iH 


623.4 (M + H) 


4.10 


2503 


3CF3CO2H 


638.2 (M + H) 


3.20 


2504 


Q 

2CF3CO2H 


589.2 (M + H) 


3.62 


2505 


0 

Si 

3CF3CO2H 


664.4 (M + H) 


425 


2506 


V 

Q 

2CF3CO2H 


630.4 (M+i^ 


3.35 
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. Example No. . 


^. - • . 
* . , -. Stractnre .* 


• ESI-MS . ./ 


' Retention Tuiie.;(hiui) ' 


2507 


ZCFjCOaH 


5332 


3.57 


2508 


2CF3C02H 


577.6 (M+H) 


3.58 


2509 


aCFaCOaH 


5632 (M+H) 


328 


2510 


3CF3CO2H 


632.6 (M+H) 


3.06 


2511 


9 

2CF3CO2H 


615,4 (M+H) 


4.30 


2512 


3CF3CO2H 


6922 (M + H) 


338 
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.Example Nol 


. ' . Striictiire , . . 




. ' Retenttok Time (mb) 


2513 


2CF3CO2H 


641.4 (M+H) 


4.13 


2514 




X) 

2CF3C02H 


595.4 (M+EO 


3.89 


2515 


2CF3CO2H 


623.4 (M+H) 


4J20 


2516 


rr" 

aCFgCOiH 


629.2 (M+H) 


4.15 


2517 


Hf 


2CF3COaH 


613.2 G>*+H) 


4.02 


2518 


CF3C02H 


5282 (M+H) 


4.03 
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Example I^o; 


• . Strdcture • " ' 




. Reteniti6& Time (mih) 


2519 


0 

CI 

CF3CP2H 


570J2 (M + IO 


3i>6 


2520 


M 

CD 

N 

a 

CF3CO2H 


611.0 + 


3.69 


2521 


CI 

CF3C02H 


5142 


3.94 










2522 




625.4 <>4+H) 


3.94 


2523 


I 

HN 

Ov^N-^v^ H 0 

0 |Q-<, 
CI s 

CF3C02H 


558.2 (M + H) 


3.96 


2524 


OH 

O^Xn^j^ h 0 CI 

CI 

CF3C02H 


544.2 (M + H) 


3.67 
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lExampleNo. 


. Structure 


ESI-MS 


Retention Time (min) 


2525 


HN 

2CF3CO2H 


613^ (M+H) 


331 


2526 


9 

CI s 

CF3C02H 


596^ (M+H) 


4.69 


2527 


9 

0 jQhci 

ens 

2CF3C02H 


673.4 (M + HO 


3J7 


2528 


XT- 

CF3C02H 


634.4 (M + H) 


4.41 


2529 


XT 

CF3CO2H 


6222 (M + H) 


4.45 


2530 


HN 

CF3C02H 


576 (M+H) 


425 
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ExampIeNo. 


" Stru'ctnre. ^ .* 


ESI-MS . ... 


.-.Retention Tone (mm). - 










2531 


CFjCOaH 


604.4 (M + H) 


4.52 


2532 


o;r>-c, 

CF3C02H 


610:2 (M+H) 


4,40 


2533 


o'XVc. 

CFjCOjH 


606.4 (M + H) 


4.29 


2534 


CF3CO2H 


594^ (M + H) 


427 


2535 


2CF3C02H 


571.8 (M + H) 


4.99 


2536 


CF3C02H 


609.8 CM + H) 


4.43 
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Example No* 


" " Structure . . 


ESr-MS 


Retention Time (min) 


2537 


CF3CO2H 


536.4 OVI + H) 


4.86 


2538 


CFaCQjH 


564.6 (M + H) 


5.13 


2539 


0 

CF3CO2H 


530.6 (M+H) 


4.65 


2540 


0 

n 

2CF3COJH 


605.6 (M + H) 


5.21 


2541 


CF3CO2H 


571.6 (M + H) 


4.45 


2542 


— ' 

ZCFsCOgH 


568.8 (M+H) 


4.09 
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Example P^p. 


Strnctore • 


... .:.ESa:-MS 


Retention Time(mui) . 


2543 


CF3C02H 


570.6 (M+H) 


5,11 


2544 


2CF3C02H 


629.6 (M+H) 


4.37 


2545 


ZCFjCOjH 


655.6 (M + H) 


535 


2546 


CF3C02H 


621.8 (M+H) 


4.63 


2547 


r 

CF3CO2H 


606.8 (M + H) 


5.45 


2548 


CF3CO2H 


644.6 (M + H) 


521 
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Example No,' 


' . ■ • . . . ; Structure . ' 


EStMS \. 


: '.KeteAtloii;Tiine(]niii):^ 


2549 


Xf 

CF3CO2H 


632.6 (M+H) 


5,25 


2550 


? 

2CF3C02H 


618.6 (M + H) 


4.29 


2551 


CF3CO2H 


616.6 (M + H) 


5.14 


2552 


F-^F 

CF3CO2H 


604.6 (M+H) 


5.13 


2553 


CFaCO^H 


544.6 (M+H) 


5.03 


2554 


? 

CD 

aCFsCPzH 


585.6 (M + H) 


5.13 
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iSxample r^o.*. 


«**•' . 'Stiracfiire 


; .ESI-MS-... 


. Ref endoa Time (mi^ 


2555 


X) 

ZCFaCOjH 


623,6 (M+HO 


425 


2556 


CFjCOiH 


574.6 OVl+H) 


4.73 


2557 


V 

2CF3C02H 


649.0 (M+I^ 


525 


2558 


V 

CF3C02H 


615.0 (M+H) 


4.51 


2559 


2CF3C02H 


617.4 (M+H) 


4.15 


2560 


0 

HN 

CF3C02H 


600.6 (M + H) 


537 
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' • Structure.. 


• ••JBSI-MS:-... 


. Retention Time (min) 


2561 


9 

2CF3COaH 


677.0 (M+H) 


4.45 


2562 


HN 

CF3CC)2H 


638.6 (M+H) 


5.18 


2563 


2CF3CO2H 


612.6 (M+H) 


4.16 


2564 




580.0 (M+^) 


5.01 


2565 


rr' 

CF3CO2H 


608.0 (M + H) 


526 


2566 


CI 

2CF3C02H 


613.6 (M + H) 


4.44 
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Example No. 


■ Structure .* * • 


ESL-MS ^ 


' ReteotidiiTIme(iiuii) 


2567 


? 

aCFjCOiH 


639.6 (M + H) 


5.48 


2568 


1 

HN 

CF3C02H 


552.6 (M+H) 


4.92 


2569 


ZCFjCOaH 


607.8 (M+H) 


4J3 


2570 


0 

J 

HM"^^ — 

2CF3CO2H 


667.4 (M+H) 


4.67 


2571 


1 

HN^ 

CF3CO2H 


628.6 (M + H) 


529 


2572 


9 

a 

2CF3CO2H 


602.6 (M + KO 


4,35 
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Example N6^ 


"'Structure 


... EStMS . 


. Retention^Tinie (min) 


2573 


HN 

CF3CO2H 


570.6 (M + H) 


5JX3 


2574 


CF3CO2H 


805.4 (M + H) 


4.91 


2575 


9 

2CF3C02H 


730.8 (M + H) 


4.47 


2576 


HN 

CFgCpzH 


771.6 (M + H) 


4,93 


2577 


CF3CO2H 


745.6 (M + H) 


5.01 


2578 


CF3C02H 


580.8 (M + H) 


5.18 
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Example If o. 


. Stnicfure". '. *- " . 




Retention Time (inin) 


2579 


9 

aCFsCOjH 


621.8 (M + H) 


527 


2580 


0 

CFsCOgH 


587.6 O^ + H) 


4.51 


2581 


/ 

2CF3CO2H 


584.6 CM +H) 


4.21 


2582 


1 

CF3C02H 


582.8 (M+H) 


5.03 


2583 


CF3CO2H 


653.8 (M + H) 


4.90 


2584 


0 

CF3CO2H 


604.6 (M + H) 


533 
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Example N[o. 


Stuucture ' 




Reteiation 'Ttme.(mhi> 


2585 


9 

0 

2CF3CO2H 


645.6 (M + 10 


5.41 


2586 


CF3CO2H 


458.6 (M+H) 


439 


2587 


CF3CO2H 


458.6 (M+H) 


4.40 


2588 


^H-^M-p) H , „ 

CF3C02H 


474.6 (M + H) 


4.39 


2589 


HN^ 

CF3CO2H 


474.6 (M + H) 


4.58 


2590 


j[ 

CF3CO2H 


542.6 (M + H) 


4.79 
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Example No* 






Retention Time (min) 


2591 


CFaCOjH 


518.6 (M + B) 


4J1 


2592 


1 

1 

CF3C02H 


500.8 (M + H) 


433 


2593 


1 

F 

CF3CO2H 


524.6 G^ + H) 


4.61 


2594 


1 

CF3C02H 


508.6 CM H-H) 


4.57 


2595 


CFaCOjH 


496.8 (M + H) 


4.87 


2596 


OsAn^Y^ H 
CFsCOiH 


446.8 ^ + H) 


4J9 
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Example No. 


Structure, 




R^tention.i'tiiie (mui) 


2597 


CFjCOzH 


472.8 04 +H) 


4.47 


2598 


CF3CO2H 


472.8 (M+H) 


4.53 


2599 


CFjCOjH 


488.6 (M+H) 


4.55 


2600 


CF3CO2H 


487.6 (M+H) 


4.65 


2601 


Oi^N-V^ H 

CF3C02H 


556.6 CM+H) 


4.91 


2602 


CF3C02H 


532.4 01+1^ 


4.61 
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■ . .structure 


■ . iSH«S../ 


■Retentuii TuieXinin) 


2603 


1 

1 

CF3CO2H 


514.8 CM+H) 


4.43 


2604 


F 

CFaCOjH 


S38.6(M+H) 


4.80 


2605 


CFaCC^H 


510.6 ^+H) 


5.00 


2606 


CFjCOjH 


460.6 (M+H) 


4.40 


2607 


^ J 

CCAn-^^ H = 

CF3CO2H 


486.6 CM +H) 


4.60 


2608 


CFjCOjH 


484.6 CM +H) 


4.64 
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Example Na« ' 


Sitructare 


ESI-MS 


'Retention TLoie (min) 


2609 


-J 

N 

CF3C02H 


503.6 (M+H) 


4.74 


2610 


-J 

N 

CF3CO2H 


502.6 (M + H) 


4.86 


2611 


-J 
N 

CF3CO2H 


570.8 (M + H) 


5.00 


2612 


CFsCOjH 


546.0 (M + H) 


4.80 


2613 


t 

CF3CO2H 


528.8 ^+H) 


4.63 


2614 


CF3CO2H 


552.8 (M + H) 


4.90 
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Example No; 


•Structure" . 


EStMS 


Retention !nme(inhi). . 


2615 


CFgCOzH 


536.6 (M + H) 


4.82 


2616 


-J 

Oi^N-^^ H 

CFsCOjH 


524.8 (M+H) 


5.07 


2617 


^ J 

CCjAN-V^ H 
CFjCOaH 


474.6 (M + H) 


4.55 


2618 


^ J 

Oi^-N^r^ H 

CFaCOjH 


468.4 (M + IO 


4,59 


2619 


^ J 

CF3C02H 


502.6 (M + H) 


4.81 


2620 


-J 

N 

CFaCOaH 


552.8 (M + H) 


4.94 
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Example No... 


i, * .Structure. '. 




' /keteiitiqh Time(inin) ' 


2621 


CF3CO2H 


482.6 (M + H) 


4.73 


2622 


-J 

IN 

CF3CO2H 


546.6 (M + H) 


4.85 


2623 


-J 

N 

CI 

CF3C02H 


536.4 (M+H) 


5.08 


2624 


CFaCQjH 


630,4 (M + H) 


5.11 


2625 


F 

CF3CO2H 


604.6 (M+H) 


5.16 


2626 


CF3C02H 


518.6 (M+H) 


4.75 
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'-Stractiure ' 


ESI-MS 


- Retentipii'Time (min)^ 


2627 


CFjCOiH 


518.6 (M+BO 


4.91 


2628 


2CF,C02H 


561.6 (M + H) 


4.61 


2629 


O^n/N-^ Hop 
CF3C02H 


500.8 (M+H) 


4.75 


2630 


J 

CFaCOjH 


500.2 (M+H) 


4.85 


2631 


N 

CF3CO2H 


516.6 (M+EO 


4.81 


2632 


^ N 

CF3CO2H 


516.6 (M+H) 


455 
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.Example No. 


' . Structure 




ReteiitioaTime(mi]i) ' 


2633 


CF3CO2H 


584.6 (M + EO 


5.18 


2634 


CF3CO2H 


560.6 (M + 11) 


4.87 


2635 


-J 

1 


542.8 (M+IO 


4,80 


2636 


fN 

CFaCO^H 


566.6 (M+H) 


5.01 


2637 


CF3CO2H 


550,8 (M+H) 


4.95 


2638 


CFaCOzH 


538.6 (M+H) 


5.20 
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Example No*' 


•.-Structbre' 


.'ESi-MS'.''' • 


.Retention Time (min) 


2639 


CF3CO2H 


488.6 (M+H) 


4.65 


2640 


H 

CFsCOjH 


482.6 (M+H) 


4.73 


2641 


CF3C02H 


516.8 (M+H) 


4.97 


2642 


/.J 

CF3CO2H 


566.6 (M + H) 


5.12 


2643 


IN 

CF3CO2H 


496.8 (M+H) 


4.89 


2644 


N 

CFaCQzH 


560.0 (M +130 


4.98 
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£xampIe-No: 


''Structure' 




Retention Time (min) 


2645 


1 

a 

CF3CO2H 


550.6 (M+H) 


521 


2646 


CFgCC^H 


532.6 (M+H) 


4.99 


2647 


CF3C02H 


532.6 (M + H) 


5.03 


264S 


° > 

aCFjCOzH 


575.8 (M + H) 


4.80 


2649 


HN ^ 

CF3CO2H 


486.6 OSl + H) 


4.64 


26S0 


HN^ 

1 

CF3CO2H 


486.6 (M+H) 


4.66 
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Example Ifoi- 


,■ Stractare ■.■ "- 


E^MS . 


° R^tentidii lime jinin) ° 


2651 


1 

CFsCpzH 


502.6 (M+I^ 


4.72 


2652 


1 

"'■or 

CF3CO2H 


502.6 (M+H) 


4.87 


2653 


1 

OV-N^V^ H 

H 11 S F p 

CF3CP2H 


570.6 (M+H) 


5.03 


2654 


i 

CF3CO2H 


546.6 (M+H) 


4.77 


2655 


1 

1 

CFaCOjH 


528.8 (M + B^ 


4.68 


2656 


CFjCOgH 


552.8 (M+H) 


4.89 
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Example No* 


Sfructure ... 


\ ■ ESI-MS ' 


' . Retention'.TUne (miii) 


2657 


CF3CO2H 


536.6 (M+ 10 


4.85 


265S 


1 

CFaCOjH 


524.8 CM +H) 


5.15 


2659 


1 

CF3CO2H 


474.8 (M + H) 


4.63 


2660 


CF3CX)2H 


468.4 (M + H) 


4.61 


2661 


1 

CF3CO2H 


502.6 (M + H) 


4.86 


2662 


CFaCOzH 


546.6 (M+H) 


4.64 
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' Example No. ' 


••.Structure '.' 




Heteniioii Tim^ (miii) 


2665 


nw 

CFaCOjH 


536.4 (M+H) 


4.81 


2664 


JL 

CF3C02H 


630.4 (M + H) 


4.S5 


2665 


Ov^N^Vf^ H 

F 

CF3CQ2H 


604.6 (M+H) 


4.87 


2666 


CF3C02H 


518.6 (M+H) 


4.67 


2667 


1 

CF3CO2H 


518.6 (M + H) 


4.90 


2668 


i 

2CF3CO2H 


56L6(M + H) 


4.64 
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Example No.' 


* , Structure 




"Retentioit Tiiae (miu) 


2669 


Ov^N^Y^ H c 
CFaCOjH 


500.8 (M+H) 


4.73 


2670 


CF9CO2H 


500.8 (M+H) 


4.74 


2671 


CF3CO2H 


516.6 (M + H) 


4.89 


2672 


CFgCOzH 


516.6 (M+I^ 


4.93 


2673 


H 1 1 n 0 Br 

CF3CO2H 


560.0 (M + H) 


4.89 


2674 


1 

CF3C02H 


542.8 CM+H) 


4.76 



894 



wo 03/028641 



PCTAJS02^1059 



• Example No:' 


; ? ■ • Structore ^- . 


■. ' E91-MiS.' . 


Retestion lime (mm) 


2675 


CFjCQaH 


566.6 (M+H) 


5.03 


2676 


V 

CF3C02H 


550.8 CM +HD 


4.96 


2677 


CF3CO2H 


538.8 (M+H) 


5.25 


267S 


\^ 

CF3C02H 


488.6 (M+H) 


4.67 


2679 


CFjCOjH 


482.4 GVI+ HO 


4.71 


2680 


V 

CFsCQaH 


516.6 (M+H) 


4.95 
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iBxainpIeNd^- 


- * ' Structure 


' -Esr-Ms ■'• 


Retention Tiine (min) 


2681 


V 

HN \ 

CFaCOaH 


566.8 (M + H) 


5.07 


2682 


\^ 

CF3CO2H 


496.8 (M + H) 


4.83 


2683 


\^ 

CFjCXJjH 


560.6 (M+H) 


5-01 


2684 


CJ 

CF3C02H 


550.6 CNi+H) 


5.07 


2685 


HN \ 

CFafcQzH 


644,6 (M + H) 


529 


2686 


'^■■^/^' 

F 

CF3CO2H 


618.6 CM[ + H) 


5.25 
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Example flo/ 


. . ' . r / Stroctore ' • . . 


ESI-MS\ 


ReteDtioa Time (min) 


26S7 


V 

CCm^^n^V^ h ^ 

°'XX 

CF3CQ2H 


532.6 (M + HO 


5.01 


2688 


hhK 

CFaCOzH 


532.6 OVl+H) 


5.04 


2689 


H 3 ^ 

° Xj ^ 

aCFaCOzH 


575.8 (M + H) 


4.75 


2690 


A 

CF3CO2H 


484.6 (M+H) 


4.51 


2691 


CF3CO2H 


500.8 (M +10 


4.59 


2692 


A 

CF3C02H 


500.8 (M + H) 


4.71 
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;£xampie-No. * 


. . . • -.Structure . : 


.ESI-3MS ■ 


/ Reteittton;l^Uae (nun) 




m 






2693 


CF3C02H 


544.6 (M+H) 


4,63 


2694 


A 

1 

CF3C02H 


526.8 (M + H) 


4.55 


2695 


A 

CFjCXJjH 


550.6 (M+H) 


4.79 


2696 


A 

HN' 

CFjCOzH 


534.6 (M+H) 


4.69 


2697 


CF3CO2H 


5224fiM+H^ 


5.03 




HN'' 






2698 


CF3CO2H 


472.8 (M+H) 


4.43 
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Example No. 


:' • : . Structure * 


.-ESi-MS • 


jie^ntion Time (mm) 


2699 


A 

CFaCOaH 


466.6 {M+H) 


4.50 


2700 


A 

CFgCOaH 


550.6 (M + H) 


4.87 


2701 


CF3CO2H 


480.6 (M + H) 


4.65 


2702 


• A 

CFjCOaH 


544.6 CM + H) 


4.75 


2703 


A 

a 

CFsCOiH 


534.6 (M + H) 


4.90 


2704 


CF3CO2H 


628.6 (M + H) 


5.08 
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ExaiinpleJ^oi. 


.' ■ . . Stracture ' 


■• ESI-MSl ' 


' IleteBtioii time (nun) 


2705 


CFaCOjH 


602.6 (M+H) 


5.10 


2706 


HN' 

F 

CFaCOiH 


516.8 (M+H) 


4.71 


2707 


A 

H L J. ^^*J^ 

CF3CO2H 


516.8 CM -t-H) 


4.81 


2708 


HN' 

^^'i^M^^ H ^ 

aCFsCOjH 


559.6 (M+KO 


4.50 


2709 


y 

CF3CO2H 


498.8 (M+H) 


4.64 


2710 


Y 

HN 

CFjCOaH 


498.8 CM +£0 


4.73 
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r£xainpIeNo. 


' " ' \ * Strncture' ** 




* • ' * > 

^ •iSiefeptioa- Time: (min); 


2711 


Y 

Oi-N'V^ H 
CFgCOsH 


514.8 (M+I^ 


4.87 


2712 


Y 

CFjCOjH 


564.6 0*1 +H) 


4.93 


2713 


Y 

HN 

CF3CO2H 


548.6 (M + H) 


4.87 


2714 


Y 

HN 

CFjCOjH 


536.6 (M+H) 


5.19 


2715 


/— NH 
HN— ' 

CFaCOjH 


603.8 (M+H) 


4.76 


2716 


r 

CF3C02H 


603.4 (M+H) 


4.87 
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Example No/ 


Structure 


. ESI-MS 


. Retett6<m Time (mill) 


2717 


HM^ 

CF3CO2H 


671.6 (M + H) 


5.05 


2718 


CF3C02H 


647.6 (M+H) 


4.79 


2719 


4- 

/ 

CF3C02H 


629,8 (M+H) 


4.67 


2720 


CF3CO2H 


653,8 (M + H) 


4,91 


2721 


r 

CFaCQjH 


637.8 (M+H) 


4.85 


2722 


HH 

CF3CO2H 


625.8 (M+H) 


5.14 



902 



wo 03/028641 



PCTAJS02/31059 



' Example No. 






•jfteteniioh' Time (mm) 


2723 


-\~ 

Sss/ 

CFaCPzH 


575.6 (M+H) 


4.63 


2724 


4- 

CFsCOjH 


569.8 (M+H) 


4.66 


2725 


CF3C02H 


603.8 (M+H) 


4.88 


2726 


CF3CO2H 


653.8 (M+H) 


5.01 


2727 


CFaCOjH 


583.8 (M+IQ 


4.77 


2728 


-4- 

CF3CO2H 


647(M+IQ 


4.92 
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: Example No. 


, .' '.Structure .■• 


■ESI-jM$.-' 


'Retentio|i'Tutte.(mui) . 


2729 


r 

HN 

CFjCOjH 


637.8 (M+H) 


5.13 


2730 


V,NH 

CF3C02H 


731.6 (M+H) 


5.19 


2731 


CF3C02H 


705.8 CM +H) 


5.22 


2732 


CF3CO2H 


619.8 (M + H) 


4.91 


2733 


CF3CO2H 


619.8 (M + EO 


4.93 


2734 


ZCFsCOjH 


663.0 (M + H) 


4.67 
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Exampl&No* 


Strn^hire . • - / 


" ESi-MS- -- • 


RiefentibaTUne.Cmui)' ' 










2735 


CF3C02H 


631.8 CM +H) 


5.01 










2736 


CFgCOzH 


699.0 (M+H) 


5.19 










2737 


CF3CO2H 


675.8 (M + H) 


4.95 










2738 


CF3CO2H 


657.8 CM + H) 


4.81 


2739 


CF3CO2H 


665.8 (M+H) 


4.97 










2740 


CFjCOjH 


653.8 CM +H) 


5.27 
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•ExampieNo. 


Structure. ' 


• vESI-MS 


Ret^on -l^fr (mm) 


2741 


CFaCOjH 


603.4 (M+H) 


4.77 


2742 


CF3C02H 


597.8 (M + H) 


4.79 


2743 


CFgCOzH 


631.8 (M+H) 


5.02 


2744 


CFaCOaH 


681.8 (M + I^ 


5.14 


2745 


CF3C02H 


611.8 (M+H) 


4S3 


2746 


CFaCOjH 


675.0 (M + H) 


5.05 



906 



wo 03/028641 



PCTAJS02/31059 



• Example No^ 




ESi-MS 'v. 


- Rettoddn'T&i'e (miio) 


2747 


CFaCOaH 


66S.8(M+H) 


5.29 


2748 


CF3CO2H 


759.6 (M+H) 


531 


2749 


CF3CO2H 


733.8 (M+H) 


536 


2750 


CFsCOjH 


647.8 (M + H) 


5.05 


2751 


CF3CO2H 


647.8 CM +H) 


5.08 


2752 


2CF3C02H 


691.0 (M+H) 


4.89 
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Example Nov 


• ..- . . ^ Stroctare • . . 


■-. -piSI-flK.. ••, 


. ; ''iRetentionTiine (jnmjj . 


2753 


CF3CO2H 


559.6 (M+H) 


4.51 


2754 


CF3C02H 


575.6 ^+E0 


4J7 


2755 


CFaCOzH 


575.6 (M+H) 


4.69 


2756 


CF3CP2H 


619.6 (M+H) 


4.63 


2757 


Oa 

CF3CO2H 


625.8 (M+H) 


4.72 


2758 


CFsCOjH 


609.8 (M+H) 


4.67 
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£xample No. 


Stractare* ';. » 


' - -ESI-MS-' • 


^. itetentibii Jime^nim) • 










2759 


CFgCOiH 


541.8 (M + H) 


4.45 


2760 


CFaCOzH 


625,8 (M + 10 


438 


2761 


1 ri ri 

Oa 

CF3CO2H 


555.8 (M+H) 


4.57 










2762 


^'^^^^tT'V^ H rii 

CF3CO2H 


609.8 (M + H) 


4.94 




1 






2763 


CF3CO2H . 


677.8 (lVf+K5 


5.05 










2764 


CF3C02H 


591.6 (M + H) 


4.73 
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Example N<>;, 


; - ' ' Striicture 


" .JESI-MS • 


. . JEletentioii Time (min): 


2765 


CF3CO2H 


591.6 (M + H) 


4.75 


2766 


2CF3CQjH 


635.0 (M + H) 


4.47 


2767 


HzN^ 

aCFjCOjH 


503.6 (M + H) 


3.83 


2768 


SiH 

Q2 


503.6 (M + H) 


3.99 


2769 


aCFaCOjH 


57L6CM + H) 


4.16 


2770 


SjlH 

2CF3C02H 


547.6 (M+H) 


3.85 
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fixaniple Np«, 


iStructnrc ■ 


ESI-MS* ' ■• ■ 


- viletention Time(nuir)' . 


2771 


2CF3CX)2H 


529.6 (M + H) 


3,75 


2772 


SjlH 

2CF3CO2H 


553.8 (M + H) 


3.99 


2773 


2CF3CO2H 


537,6 OSl + 10 


3.93 


2774 


SiH 

2CF3C02H 


525.8 (M + H) 


422 


2775 


H2N>^ 

2CF3CO2H 


475.6 CM + H) 


3,64 


2776 


Mil 

2CF3CO2H 


469.6 (M + IQ 


3.71 



911 
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ExampieNb.; 


/■ y : • ''Structure / • ' ■ ' 


• .-Esi-iws-;./ 


Retention Tiihe (min) 


2777 


SjlH 

2CF3CO2H 


503.6 (M + H) 


3.97 


2778 


O2 

2CF3C02H 


553.8 (M + H) 


4.17 


2779 


2CF3CO2H 


483.4 (M + H) 


3.87 


278Q 


2CF3CO2H 


547.6 (M+H) 


4.04 


2781 


2CF3CQ2H 


537.4 (M+H) 


4^3 


2782 


2CF3C02H 


63L6(M + H) 


423 



912 
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[ , ■ ■ Strnctare " . L*, \ 


■ .Esi-MS.."-::. 


. !Retention Time (min) - 


27S3 


2CF3CO2H 


605.8 (M+H) 


4.41 


27S4 


2CF3COaH 


519.6 (M + H) 


4.01 


2785 


SjlH 

2CF3CO2H 


519.6 (M+H) 


4.07 


2786 


3CF3C02H 


562.6 CM+H) 


3.77 


2787 


02 

2CF3C02H 


531.6 (M+H) 


3.90 


2788 


2CF3C02H 


531.6 CM+H) 


4.04 



913 
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EKampleNpr . 


. '.; Structure' 




'Reiention Tii^De (nijn)' 


2789 


SjlH 

OS i 

2CF3C02H 


599.6 (M+H) 


424 


2790 


\ 

2CF3CO2H 


575.0 (M + H) 


3.95 


2791 


V 

2CF3CO2H 


557.6 (M+H) 


3.86 


2792 


2CF3CO2H 


565.6 (M+H) 


4.03 


2793 


2CF3CC^H 


554 (M + H) 


429 


2794 


2CF3CO2H 


503.6 (M+H) 


3.78 



914 
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^.XsampleNo.' 


* .1 . . \ Strociure \: * • 




Bi^ WtW (niinjl 


2795 


SjlH 

2CF3CO2H 


497.6 CM +H) 


3.83 


2796 




531.6 (M+i30 


4.05 




2CF3CO2H 


582.0 CM +H) 


4.23 


Tin 


aCFaCOzH 


5110M+IO 


3.95 


2799 


2CF3C02H 


575.6 CM +H) 


4.10 


2800 


aCFjCOzH 


565.0 CM +H) 


4J2 



915 
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Example'No* 


* . ■' " • .Structnre' 


.. • ••Esi-Ms:;-. •. 


'^etiintion line (inra^^ 


2801 


2CF3CO2H 


659.6 (M+H) 


435 


2802 


2CF3CO2H 


634.0 ^+H) 


4.43 


2803 


2CF3CO2H 


547.6 (M+H) 


4.09 


2804 


2CF3CO2H 


547.6 (M+H) 


4.15 


2805 


SjlH 

SCFsCOzH 


590.6 (M+H) 


3.93 


2806 


2CF3CO2H 


459.6 (M+H) 


4.07 



916 



wo 03/028641 



PCTAJS02/31059 



. Example Ito. 




ESi:Sisk 


Reteatioa'Tijaie (miii) 










2807 


2CF3CO2H 


477.6 (M+H) 


4.07 










2808 


ZCFsCOjH 


475.6 (M + KO 


4.07 


2809 


2CF3C02H 


475.6 (M+H) 


4:23 


2810 


^ NH 

aCFaCQzH 


501,8 (M+H) 


4.15 










2811 


02 

2CF3C02H 


509.4 (M + H) 


4.27 




H«ISL 






2812 


O2 

2CF3CO2H 


525.6 (M + BO 


4,37 



917 
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£xajnpleNo: . 


"'•'.Structure:.: ^. '/ 




Retention-Tune Qnm) 


2813 


2CF3CO2H 


519.6 (M + I^ 


4.25 


2814 


2CF3C02H 


509.4 (M+EO 


4,49 


2815 


2CF3C02H 


603.0 (M+H) 


4.60 


2816 


1-1 M 

aCFsCOjH 


577.6 CM + H) 


4.72 


2817 


2CF3CO2H 


491 (M + H) 


4,31 


2818 


2CF3C02H 


49L6(M + H) 


433 



918 
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> . Stractare 


ESI-MS -:. • 


Reteiition Tibte (min) 


2819 


3CF3CO2H 


534.6 (M+H) 


4.01 


2820 


2HCI 


325.4 ^+H) 


3.91 


2821 


•'tX 

2HCI 


359.4 (M+IO 


4.24 


2822 


NH 

2HCI 


409.4 (M+H) 


4.51 


2823 


2HCI 


339.6 (M+H) 


4.09 


2824 


NH 

2Ha 


403.4 (M + H) 


42Z 



919 
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[iixainpte Nq. 


'.Stnpcture. *. * ' 


: ESI-MS Retentioa.Twe (oiin) 


2825 


NH 

2HCI 


393.0 (M + H) 


4.57 


2S26 


NH 

2HCI 


521.6 (M + H) 


4.69 


2827 


T 

2HC( 


461.6 (M+H) 


4.77 


2828 


2Ha 


375.4 (M+H) 


433 


2829 


NH 

2HC! 


375.4 (M+H) 


4.39 


2830 


NH 

2HCI 


418.8 (M+H) 


4.33 



920 
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' Example No* 


.... 'Sfructure 


■.="ESI-MS-: 


. Reti^iioaTiine (min) . 


2831 


r 

2HCI 


343.4 (M+BO 


3.96 


2832 


NH 

2HCI 


343.4 (M + H) 


4.03 


2833 


2Ha 


359.4 (M + H) 


4.05 


2834 


NH 

2HCt 


359.4 cm: +H) 


4.24 


2835 


NH 

2HCI 


403.4 (M+H) 


4.07 


2836 


NH 

2HCI 


385.4 (M+H) 


4.00 



921 
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Example Na. 


'S'tructure'". 


• EiSMUS 


, Retentib^i .Tinie.(mm) 


2837 


NH 

2HCI 


409.4 (M+H) 


4.32 


2S38 


NH 

"''•"tXn... 

2HCI 


393.6 (M+H) 


4:23 


2S39 


r 

2HC1 


381.6 (M+H) 


4.62 


2840 


NH 

2HC! 


330.8 (M + H) 


3.83 


2841 


NH 

2HCI 


361.4 (M + H) 


4.05 


2842 


NH 

2Ha 


427.4 (M + EO 


4.51 



922 
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Example No. 


.. d/-. ■ Stnkctnre 


ESI-MS'.-.j 


nRetentidn;Time(min) • 


2843 


^ CI 

2CF3C02H 


458.4 (M + H) 


3.K 


2844 


2CF3C02H 


415.4 (M + H) 


3.01 


2845 


H 

2CF3C02H 


432.6 (M+HO 


326 


2846 


H 

2CF3C02H 


3962 (M + H) 


2.81 


2847 


^^^^^ 

2CF3C02H 


450.0 (M+H) 


3.09 


2848 


H 

2CF3CO2H 


408.4 (M + H) 


2.85 



923 
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Example- J^o. 


Structure . 


JESi-MS 


. : Retention .llnie (iiiih)' 


2849 


2CF3CO2H 


434.4 (M + H) 


2.89 


2850 


2CF3CO2H 


440.0 (M+H) 


3.20 


2851 


H 

2CF3CO2H 


482.4 (M+H) 


3,43 


2852 


2CF3CO2H 


466.4 (M-HH) 


2.71 


2853 


H 

2CF3CO2H 


380.2 (M+H) 


2.72 


2854 


2CF3CO2H 


426.2 (M+H) 


2.91 



924 
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^ Structure' . . " /* 


\ ESI-MS;. . 


Siten^on Time (min) 


2855 


2CF3CO2H 


450.0 CM + H) 


2.82 


2856 


H 0 
aCFsCOjH 


434.4 CM + 1^) 


2.69 


2857 


2CF3CO2H 


440.0 CM + H) 


2.85 


2858 


CI 

2CF3COsiH 


550.6 CM + H) 


3.80 


2859 


3CF3CO2H 


441.4^ + H) 


3.03 


2860 


2CF3CO2H 


446.6 (M+H) 


3.41 



925 
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Example No« . 


""" ' Striicfure.-^ 




.Retention Time (min)'. 


2861 


2CF3C02H 


448.4 (M + H) 


2.91 


2862 


2CF3Cp2H 


4242 CM+H) 


3.05 


2863 


H 

3CF3CO2H 


441.4 (M+H) 


2.68 


2864 


3CF3CO2H 


463.4 (M + H) 


2.76 


2865 


2CF3CO2H 


408.4 04 + H) 


2.91 


2866 


2CF3C02H 


492.2 (M+H) 


3.30 



926 
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. . ' Stnicfttre-;.^- ; 


V .ESI-MS- ••■ 


. Retention lim^ (min) ■ 


2867 


2CFsC02H 


4642 (M+H) 


2.93 


2868 


2CF3CO2H 


474.4 (M+ BO 


3.27 


2869 


2CF3CO2H 


390.6 GME+H) 


2.88 


2870 


2CF3C02H 


4822CM+IiO 


3.43 


2S71 


H 

2CF3CO2H 


408.4 (M+H) 


2.91 


2872 


2CF3CO2H 


420.4 (M + H) 


2.91 



927 
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' Stmctare' 


'•'■•iESjf-MS 


Retj»ifioi;.Time 


2873 


2CF3CO2H 


468:2 (M + IQ 


3.09 


2874 


'^N'' OH 
H 

2CF3COiH 


406.4 (M+H) 


2.80 


2875 


2CF3C02H 


464^ (M+H) 


2.97 


2876 


F F 
3CF3CO2H 


524.6 (M+H) 


3.12 


2877 


2CF3CO2H 


442.4 (M+I^f 


3.10 


2878 


2CF3CO^,H 


426.2 (M + H) 


2.90 



928 
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•Ret^tioir11iae:(mui) 


2879 


H ^0 * 
2CF3CO2H 


4802 (M+H) 


2.89 


2880 


2CF3C02H 


4682 (M + H) 


3.07 


2SS1 


" OH 
2CF3CO2H 


422.4 (M + H) 


2.61 


2882 


2CF3C02H 


450.0 (M+H) 


2.93 


2883 


2CF3C02H 


404.6 (M + H) 


3.01 


2884 


2CF3C02H 


436.4 (M + H) 


3,08 



929 
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-EjUunpleNo.. 


•': Strpctare . ' * . ' 


■ •■ EsMvEs 


' Ret^^fion Tlnie. (mih) 


2S85 


2CF3CO2H 


440.0 (M+H) 


3.18 


2886 


2CF3CP2H 


470.4 (M+H) 


325 


2887 


H 1 T 

2CF3C02H 


450.0 (M + H) 


3.01 


2888 


2CF3CO2H 


466.4 (M + H) 


3.40 


2889 


H 

2CF3CO3H 


415.4 (M + H) 


2.83 


2890 


2CF3C02H 


458.4 (M+H) 


325 



930 
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ExsunpleNo. 


- • '! ' ' ' . • ' Struetiire 


•* ESI-MS.;'.. 


ReteniibiS'Tiine (niiiii) 


2891 


H 

2CF3CO2H 


4682av! + H) 


3.00 


2892 


2CF3C02H 


406.4 (M+I^ 


2.66 


2893 


H 1 
2CF3CO2H 


420.4 (M + H) 


2.92 


2894 


H 

3CF3CO2H 


379.4 (M+H) 


2.71 


2895 


H 

2CF3CO2H 


434.4 (M + H) 


Z87 


2896 


2CF3CO2H 


480J2CM + H)\ 


3.17 



931 
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Example Mo. 


■*-••'. Structure; ■/ 




'./R^tentiqh' Xime Cniiii) 


2897 


" F 

2CF3CO2H 


426.2 (M + H) 


2.98 


2898 


Y 

2CF3CO2H 


480.2 (M+H) 


2.99 


2899 


H Br « 

2CF3CO2H 


528.4 (M + H) 


3.15 


2900 


H 

2CF3CO2H 


458.4 OM + H) 


3.19 


2901 


N N 0 0 
2CF3CO2H 


480.2 (M+H) 


2.92 










2902 


2CF3C02H 


470.4 (M + H) 


3.27 



932 
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£xample-Na.' 




ESr-MS :.■ 


. keienttbn Time^'(iiiin) 


2903 


ZCFaCO^H 


404.6 (M+H) 


2.87 


2904 


ZCFjCOiH 


460.4 (M + H) 


3.48 


2905 


H 

2CF3CO2H 


410.4 (M+H) 


2.96 


2906 


» ^0 

aCFaCOjH 


450.0 (M + H) 


3.03 


2907 


2CF3CO2H 


434.4 (M+H) 


3.08 


2908 


2CF3CP2H 


452.2 (M+H) 


2.79 



933 
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Example Nol 


•V '. *.. .'• ' Structure . . ' • 


Vesi-ms".--. 


Retention l^e^ (min) 


2909 


H 


3962 (M+KO 


2.81 


2910 


3CF3CO2H 


459,4 (M+H) 


321 


2911 


H CI 

2CF3CO2H 


4582 (M+H) 


3.08 


2912 


H 

2CF3COiH 


410.4 (M+KO 


2.8S 


2913 


" F 

2CF3CO2H 


4262 (M + H) 


3.01 


2914 


H " 
SCFsCO^H 


429.4(M + H) 


2.97 



934 
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£xample,f9o. • 


Structure • 


■ vESI-MS.- ' 


Retention 'inm.e!(iaiin) 


2915 


3CF3CO2H 


5072 (M+H) 




2916 


2CF3CO2H 


522.4 (M+H) 


336 


2917 


3CF3C02H 


4832(M + H) 


2.80 


2918 


H 

Br 

3CF3CO2H 


507:2 (M + H) 


327 


2919 


H 

2CF3CO2H 


4742 (M+H) 


3.10 


2920 


2CF3CO2H 


450.0 (M+H) 


3.00 



935 
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Exainple Nc).*^ 


. -Stracture •. - ' 


ESI-MS; '■. 


ReteBticm.Time (mm) 


2921 


2CF3CO2H 


498.4 (M+H) 


3.15 


2922 


H H 
3CF3CO2H 


459.4 (M+H) 


2.99 


2923 


aCFgCO^H 


476.0 (M+H) 


3.10 


2924 


^N"^ OH 

H CI 
2CF3CO2H 


.518:2 (M + H) 


3.10 


2925 


H 

2CF3CO2H 


476.2 OM + H) 


3.12 


2926 


2CF3C02H 


490.4 (M+H) 


335 



936 
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. Example No; - 


' ' ' 'Stractnre ' ."^ • 




;ReteiittoaTlihe (mia) 


2927 


H 

2CF3CO2H 


434.4(M + E0 


3.11 


2928 


J 

r 

2CF3CO2H 


478.4 (M+H) 


329 


2929 


H 1 

2CF3CX52H 


438.2 (M + HO 


3.01 


2930 


3CF3CO2H 


433,4 (M + H) 


2.59 


2931 


2CF3C02H 


4382 (M + EO 


2.90 


2932 


2CF3CO2H 


456.2 (M + H) 


3.10 



937 
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• "Structure 


■•• ■■jesitMS-' :• 


Itetentibii Time {imiii) ' 


2933 


2CF3CO2H 


4922 CM+H) 


325 


2934 


2CF3CO2H 


476.2 (M+B5 


3.11 


2935 


2CF3C02H 


490,4 


320 


2936 


2CF3CO2H 


448.4 (M+H) 


3.17 


2937 


2CF3CO2H 


489.6 (M+I^ 


331 


2938 




528.2 (M + BQ 


3.03 



938 
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" *• i. -Stracture* . . 


•■■ .' ESi-MSr-r • 


/ Retentiob'ISine (nniit) 


2939 


H 

aCFgCOaH 


4762 (M+I^ 


2.99 


2940 


2CF3COjH 


447.4 (M+H) 


2.66 


2941 


2CF3COiH 


532.4 CM +H) 


3.66 


2942 


^N"" OH 

H Br 
2CF3CO2H 


514.4 (M + H) 


3.08 


2943 


H 

3CF3CO2H 


393.4 (M+H) 


2.79 


2944 


aCFaCQjH 


474.4 (M+ BO 


324 



939 
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ExampleNo; 


, ' \^ . Strucfu're/ 


ESI-MS . 


• Retenfion Ilnie (mln)' 


2945 


2CFjCOjH 


526.6 CM + 10 


3.44 


2946 


H F P 
aCFaCQzH 


526.6 (M+H) 


3.42 


2947 


H 

2CF3CO2H 


490.4 (M+H) 


335 


294S 


2CF3CO2H 


462.2 (M+H) 


3.43 


2949 


2CF3CO2H 


418.6 CM+H) 


3.13 


2950 


aCFjCOzH 


458.4 (M+H) 


3.10 



940 
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Example No.' 


1 ' .Strnctnre^ 


■ ESi-iMS v. ■ 


JSmntiqii tln<<^(miii) .■ 


2951 




476.4 (M+I^ 


3.19 


2952 


aCFjCOiH 


438:2 (M + H) 


2.95 


2953 


'^N^ OH 

" OH 

2CF3CQ2H 


422.4 (M+»0 


2.61 


2954 


H CI 


458.2 (M+H) 


3.07 


2955 


H 

2CF3CO2H 


470.4 CM + H) 


3.45 


2956 


0 

2CF3CO2H 


471.6 (M + H) 


2.88 



941 
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Example Noi. 


Strucitare - . ' ». - .*:;• 


.EStMS 


Itet^tiob. 'nine @tain) 


2957 


2CF3C02H 


472.4 (M+H) 


336 


2958 


aCFaCOjH 


450 (M+H) 


2.75 


2959 


2CF3CO2H 


448.4 (M + H) 


3.20 


2960 




508.4 (M + 10 


3.00 


2961 


aCFsCOjH 


420.4 ^ + H) 


2.80 


2962 


2CF3CO2H 


474.4 (M + H) 


3.20 



942 
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* Example. fjfcC 


Structare . •* \- ■' 




• RelteafionI%me(m^ 


29&5 


H 

2CF3CO2H 


404.4(M+H) 


2.87 


2964 


H 

aCFaCXJaH 


4582 (M+H) 


3.00 


2965 


H 

aCFaCOzH 


394.4 (M + H) 


230 


2966 


2CF3CQ2H 


505-4 (M + H) 


2.60 


2967 


2CF3CO2H 


4242 (M + H) 


3.00 


2968 


H OH 1 
2CF3CO2H 


436.4 O^ + H) 


2.71 



943 
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ExampleNoF. 


" I * .Structure • . • - ■ ; 


£sr-M^ 


~Jftetenfiqn.itine'(min) 


2969 


2CF3CO2H 


432.4 (M+H) 


3.30 


2970 


H 

2CF3CO2H 


4242 (M+H) 


Z95 


2971 


N 

N 

2CF3CO2H 


415.4 (M+H) 


2.79 


2972 


2CF3CO2H 


4802 (M + iq 


3.00 


2973 


2CF3CO2H 


4962 (M+H) 


ZA6 


2974 


" 1 
2CF3CO2H 


5622 (M+I5 


2.99 



944 
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..E^tanipleNa. 


- ■ * *. • .'Sfractare 


• ' ESI-MS: -'- 


' Betentiou Time'(inin)' . 


2975 


2CF3CO2H 


492.4 (M + H) 


3.64 


2976 


H 

2CF3CO2H 


492^(M+H5 


3.25 


2977 


aCFaCOaH 


448.4 (M+H) 


3.22 


2978 


aCFjCOjH 


456:2 (M+H) 


3.09 


2979 


2CF3CO2H 


434.4 (M + H) 


2,89 


2980 


N OH , 
2CF3CO2H 


436.4 (M + H) 


2.79 



945 
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\Ex^inpleNo. 


. ' Strbcfure .• 




" Retention TUie (tiiiik) 


2981 


H J 1 
ZCFjCOiH 


438,2 (M + H) 


251 


29S2 


H 

3CF3CO2H 


441.4 (M+H) 


2.55 


2983 


2CF3CO2H 


446.4 (M + H) 


3.13 


2984 


J 

3CF3CO2H 


46L4(M + K0 


2.46 


2985 


H 

2CF3CO2H 


422^ (M+H) 


3.01 


2986 


2CF3C02H 


510:2 (M + H) 


2.85 
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Example No. ; 


' ' / * Structure * . 


• ••EaE-MS"-; 


' Ketentiqn inme.(^iiin) 


2987 


2CF3CO2H 


414.4 (M + H) 


2.86 


2988 


H 

2CF3CO2H 


534:1 (M+H) 


3.13 


2989 


H 

2CF3CP2H 


424.2 (M + H) 


3.08 


2990 


F 

2CF3CO2H 


510.4 (M + H) 


332 


2991 


H CI 
2CF3CQ2H 


510.4 (M + HO 


3.17 


2992 


H F F 

aCFaCOzH 


476.4 (M+ BO 


3.17 



947 



wo 03/028641 



PCT/US02/31059 



ExampidNo. 






. 'Retendoni Time (min):; 


2993 


F 

2CF3C02H 


4762 (M+H) 


321 


2994 


" F 
2CF3CO2H 


454:2 (M+H) 


2.77 


2995 


2CF3CO2H 


468.4 (M+H) 


2.89 


2996 


2CF3C02H 


418.6 (M + H) 


3.12 


2997 


H 

2CF3CO2H 


496.4 (M+IQ 


329 


2998 


3CF3CO2H 


472.6 CM +H) 


2.99 
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Strncfare' 




- Retentum ISne (i^ 


2999 


H 

2CF3CO2H 


466.4 (M+ HO 


337 


3000 


aCFjCOaH 


574.20^1+10 


3.64 


3001 


ICFaCOiH 


430.4 (M + H) 


3.05 


3002 


2CF3CO2H 


532.4 (M + H5 


4.05 


3003 


2CF3COiH 


552.0 (M + H) 


337 


3004 


CF3CO2H 


448.4 (M+H) 


3,51 
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ExabpIeNo, 


.. . . Structure . , . 




Retieiition Tiniiie (min). • 


3005 


^N"^ O 
CFaCOjH 


4542 (M+H) 


3.91 


3006 


" CI 
CF3CO2H 


472.4 (M+H) 


4.02 


3007 


CF3CO2H 


494.4 (M+H) 


4.01 


3008 


N 0 . 

CF3C02H 


537.4 (M + H) 


3.77 


3009 


CF3CO2H 


418.6 (M + H) 


3.63 


3010 


CF3CO2H 1 


418.6 (M+H) 


3.51 
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Example IHo. 


- • Striicitiire' . • ^ \ ■ 


= ESI-MS 


'detention itmie .(nun.) 


3011 


CF3CO2H 


396^CM+H) 


3.47 


3012 


CF3CQ2H 


434.4 CM + H) 


3.52 


3013 


H 

CF3CO2H 


395.4 (M +15 


3.15 


3014 


CF3CO2H 


460.2 (M+H) 


4.03 


3015 


CFjCO^H 


418.6 0*1+H) 


3.65 


3016 


CFjCOjH 


4622 3itf+H) 


4.09 
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'. Example No^ 


= 'Structure 




'Retention Time^ (mill) 


3017 


H 

CF3CO2H 


4842 CMC 


3.79 


3018 


CF3C02H 


498.6 (M+H) 


3.88 


3019 


CF3CO2H 


4832 CM +1^ 


3.80 


3020 


CF3CX>2H 


478.2 OM + H) 


3.49 


3021 


N 0 
CF3CO2H 


450.0 (M + H) 


3.61 


3022 


CF3CX>2H 


4482 (M + H) 


3.70 
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' Example Nol" 


/ Structure • ■ ' }' 


.ESI-M& 


.. I^^fenfion Time (aiin) 


3023 


" • °-<^ 

a 

CF3CO2H 


554.4 (M+H) 


4.41 


3024 


N 0 
1 II 

a 

CF3CO2H 


598.2 (M+H) 


4.03 


3025 


CF3CO2H 


499.2 (M+H) 


3.59 


3026 


CF3C02H 


524.6 (M+H) 


3.84 


3027 


H 

2CF3C02H 


497.4 (M + H) 


3.80 


302S 


H 

CFjCOiH 


410.2 (M + H) 


3.43 
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Example'No. 


. .Structure . 


••'ESI-MS "• 


, Retentioa Time (nun). 


3029 


N O 

CFjCOzH 




3.77 


3030 


CFjCOzH 


463^ (M + H) 


3.73 


3031 


CF3CO2H 


490.4 (M+H) 


3.91 


3032 


CF3 

CF3CO2H 


490.4 01 + H) 


3S4 


3033 


H 

CF3CO2H 


490.4 (M+H) 


3.85 


3034 


CF3CO2H 


490.4 (M+H) 


3.87 
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= Example No;' 


.Structure/ *••!"*.'*""'/ 




.'Retention Time (min) 


3035 


H 

CF3CP2H 


490.4 (M+H) 


3.63 


3036 


0 

CF3CO2H 


490^CM + H) 


3.54 


3037 


" CF3 
CF3CO2H 


540.4 (M + H) 


3.95 


3038 


H 

CF3CO2H 


440.4 (M+EO 


3.58 


3039 


CF3C02H 


458.4 (M + H) 


3.56 


3040 


CF3CO2H 


476.4 (M + H) 


3.83 
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•Example No. 


\ : . . Stractiiri& . . . v . 


ESI-MS • ^ 


: :Retentiod Time' (inin). 


3041 


CF3CO2H 


490.4(M+H) 


3.82 


3042 


^ 0 CI 

CF3CO2H 


508.0 (M+H) 


3.85 


3043 


CF3CO2H 


438.2 OSl+H) 


3.71 


3044 


H 1 1 
CFsCXSjH 


464:2 (M + H) 


3.65 


3045 


CF3CO2H 


448.4 (M + H) 


3.47 


3046 


" F 
CF3CO2H 


440.4 (M+H) 


3.59 
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Example No; 


Strnctare 


• .-ESI-MS ' 


. fteteAtion Tbhe^min) * 


3047 


CF3CO2H 


464.2 (M + IQ 


336 


304S 


H 1 

CF3C02H 


464.4 (M + H) 


339 


3049 


CF3CO2H 


432.4 (M + H) 


3.81 


3050 


'^N^ 0 

CF3CO2H 


448.4 (M + H) 


3.69 


3051 


CF3CO2H 


438^ (M + H) 


3.69 


3052 


CF3CO2H 


472.4 (M+H) 


4.03 
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;i;xanipleNo. 


' ^ , Structure • ' ' 


■ -ESI-MS • 


1 Retention Time (min) | 


3053 


CF3CO2H 


4292 (M + H) 


3.47 


3054 


CF3CO2H 


488.4 (M+H) 


4.60 


3055 


CF3CO2H 


424:2 (M + H) 


3.41 


3056 


CF3CO2H 


530:2 (M + H) 


3.83 


3057 


CF3CO2H 


446.4 (M+H) 


4.02 


3058 


CF3CO2H 


438.2 (M+H) 


3.70 
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'Example Nol 


■ Structure 


ESI^MS 


Retention Tune (min) 


3059 


H 

CFjCOzH 


472.4 (M + H) 


3.55 


3060 


H 

CF3CO2H 


506.4 (M + H) 


3.71 


3061 


H 

CF3CO2H 


530:20^+ BE) 


3.61 


3062 


CF3CO2H 


474.4 (M + H) 


4.41 


3063 


0 

V 

CF3CO2H 


476.4 (M+H) 


4.14 


3064 


0 

A 

CF3C02H 


502.4 (M+H) 


4.83 
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Example Noi 


Stracture . 


£SI-MS 


Retention Time (min) 


3065 


CF3CO2H 


480.4 (M + H) 


4.09 


3066 


CF3CO2H 


486.4 CM + H) 


3.84 


3067 


H ^ 
CF3CO2H 


440.4 (M + H) 


3.46 


3068 


CF3CP2H 


494.4 (M + H) 


3.79 


3069 


CF3CO2H 


472.4 (M+H) 


3J5 


3070 


CF3CO2H 


464.4 (M+H) 


3,63 
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Example.No. 


Structure 


ESI-MS . 


Retentiaii'Time(nua) ' 


3071 


CF3CO2H 


4582 (M + H) 


3.69 


3072 


CF3CO2H 


440.4 (M+H) 


3.69 


3073 


CF3CO2H 


440.4 (M + H) 


3.66 


3074 


CF3CX>2H 


422.4 (M+H) 


3.55 


3075 


CFaCO^H 


460.4(M + H) 


4.24 


3076 


H 

CF3CO2H 


4292 


3.42 
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Example No. 


' - Stracture . ' i . • 




' RetentioitTiiiieXiain) 


3077 


H I 
CF3CO2H 


434.4 CM + H) 


3,61 


3078 


CFjCOjH 


488.4 (M+H) 


3.86 


3079 


CF3CO2H 


518.6 {M+I^ 


4-74 


3080 


H 

CF3CO2H 


458.2 (M+H) 


3.68 


3081 


CF3CO2H 


410.4 (M+H) 


3.58 


3082 


" CF3 
CFsCQaH 


540.4 (M+H) 


4.19 
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Example No. . 


Stnictnre 


ESI-MS". ; 


RetentionTlme (miii) 


3083 


H 

CF3CO2H 


4222 (M + H) 


3.50 


3084 


0 

CFjCQjH 


494.4 (M+H) 


339 


3085 


H 

CF3CO2H 


440.0 (M+H) 


3.55 


3086 


CFaCQzH 


4382 (M + H) 


3.48 


3087 


H 

CFaCC^H 


4542 (M +15 


3.75 


3088 


H 

CF3CO2H 


472.4 OWE+KO 


3,83 
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Example No. 


" • ' • .. * -Stractare . 


■ JESI-MS;. * 


Reiendon Time (ittin) 


3089 


H 

CF3CO2H 


422.2 (M + H) 




3090 


H 

CF3CO2H 


472.4 (M+ 10 


3.87 


3091 


CF3CO2H 


500.4 (M + H) 


3.03 


3092 


H I 
2CF3COjH 


447.4 (M + H) 


2.59 


3093 


CF3CO2H 


486.4 OVl+H) 


3.25 


3094 


H 

CFsCO^H 


488.4 (M + H) 


2.81 
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Example No.' 


Structure 




Retention Timei (nun) 


3095 


H 

CF3CO2H 


452.4 (M+H) 


2.98 


3096 


^N*^ 0 
CFaCQzH 


496.4 (M+H) 


3.29 


3097 


CF3CO2H 


448.4 (M+BD 


2.77 


3098 


CF3CO2H 


458.4 (M + H) 


3.06 


3099 


0 

CF3CO2H 


484.4 (M+H) 


3.40 


3100 


CFjCOjH 


418.6 (M + HO 


2.69 
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. Stro6tiire . * 


EStMs\ 


Retentiqn Time (min) * 


3101 


2CF3CO2H 


496.4 (M + I^ 


3.01 


3102 


H 

CF3CQ2H 


483.4 (M+H) 


2.79 


3103 


CF3CO2H 


420.4 (M+H) 


2.76 


3104 


CFaCQzH 


5162 (M + H) 


3.03 


3105 


CFjCOjH 


480.4 (M+H) 


2.41 


3106 


CF3CO2H 


4832 (M + H) 


2.84 
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£xa'mpleNo.- 


• ■ . Structure *. 




Retention Tiine.(iiiui) 


3107 


2CF3CO2H 


455 (M+H) 


2.45 


3108 


0 

aCFjCOaH 


455^(M+K0 


3.19 


3109 


H 

CF3C02H 


461.4(M+I^ 


2.60 


3110 


N . 0 
2CF3COaH 


470.4 (M+BQ 


2.74 


3111 


0 

CF3CO2H 


446.6 (M+H) 


2.61 


3112 


OH 

CFjCOzH 


464.4 (M+H) 


235 
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Example No. 


Structure _ ' • ' 


ESI-MS 


Retentibii Tibote Cmin) j 


3113 


CF3CO2H 


468,4 (M + BO 


3.04 


3114 


2CF3CO2H 


456.2 (M+H) 


2.44 


3115 


aCFaCC^H 


455Jt(M+H) 


2.11 


3116 


N 0 OH 

CF3CO2H 


454.2 (M + KO 


3.21 


3117 


2CF3CO2H 


433.6 (M+H) 


2.34 


3118 




444.6 (M+) 


2.93 
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Example IHo. 


Stracture 




■. ^Reteption-I^e (miii} , 


3119 


aCFjCOjH 


421.4 (M+H) 


2.23 


3120 


CFaCQjH 


506.4 (M+H) 


331 


3121 


aCFgCXDzH 


511.6 (M + H) 


3.21 


3122 


CF3C02H 


479.4 (M + BO 


3.60 


3123 


CFsCOjH 


434.4 (M+H) 


237 


3124 


"^n" 0 

CFjCQ^ 


516.4 (M+H) 


3.02 
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Example No. 
3125 


* .Structure 

^N^ 0 

CF3CO3H 


ESI-MS . 
394.4 (M+H) 


. iRetention Time (min) ] 
2,45 


3126 


H 

CF3CO2H 


450.2 (M + H) 


2.41 


3127 


2CF3C02H 


477.0 (M + H) 


2.88 


3128 


N 0 
H 

2CF3CO2H 


405.6 (M + H) 


2.61 


3129 


N 0 
CFsCOjH 


472.6 (M+H) 


3.17 


3130 


1 II 

CFaCOgH 


464.4 (M+H) 


2S9 
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| . Example No 


» |. . Stracture , 


• £SI-MS- 


j Retention Time (min) j 


3131 


1 

N O a 
II 1) 1 

CF3CO2H 


4842 (M+ 15 


2,99 


3132 


1 

2CF3CO2H 


453.0 (M+H) 


2.45 


3133 


N 0 OH 
CI 

CF3CO2H 


488.4 


3.59 1 


3134 


F 

CF3CO2H 


4542 (M + H) 


2.81 


3135 


H "° 
2CF3CO2H 


421.4 (M+iO 


2.89 


3136 


N 0 

OH 

CF3CO2H 


468.4 (M + H) 


2.53 
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. Example No. 


,] Structure 


ESI-MS : 


Retention Tiine.(miii) | 


3137 


1 \ ^ 

CI 

2CF3C02H 


4832 (M+H) 


2.83 


3138 


H 

CF3CO2H 


487.4 (M+2H+) 


3.40 


3139 


CF3CO2H 


445.6 (M+H) 


236 


3140 


aCFjCOaH 


4532 (M + H) 


2.46 


3141 


CF3CO2H 


478.4 (IVl+H) 


2.77 


3142 


N 0 OH 

CF3CO2H 


672.2 (M + H) 


3.92 
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Example N[o. 


' Structure 




Retention Iliiie.(min) 


3143 


"^N^ O OH 

" Br 

CF3CO2H 


5762 (M+ HO 


3.71 


3144 


'^N'^ 0 

2CF3CO2H 


4212 (M + H) 


2.01 


314S 


" HO2 
CF3CO2H 


494.4 (M + H) 


2.77 


3146 


aCFaCOjH 


405.6 (M + H) 


1.99 


3147 


H 

CF3CO2H 


488.4^ + 10 


3.13 


3148 


0 

CF3CO2H 


430.4 QVE+H) 


2.91 
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Eicaniple'No.. 


• Structure 


vESI-MS *. • 


Reteblion I!iirie (mihj 


3149 


2CF3CO2H 


459.4 GVl+H) 


2.47 


3150 


" 0 
CF3CO2H 


486.6 (M + H) 


2J93 


3151 


CF3CO2H 


474.4 CM +H) 


3.03 


3152 


^N'^ 0 OH 

CF3CO2H 


465^ (M + H) 


3.13 


3153 


^ Br 
2CF3CO2H 


483,4 (M+H) 


2.67 


3154 


CF3CO2H 


556.4 CM +H) 


2.84 
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Example No. 


Structare 


ESI-MS 


Retention Time (min) ' 


315S 


2CF3CO2H 


443.4 (M+H) 


2.94 


3156 


CF3CO2H 


508:2 (M + H) 


320 


3157 


CF3CO2H 


440.0 CM+H) 


2,72 


3158 


CFaCOaH 


532.4 (M + H) 


3.58 


3159 


a 

CF3CO2H 


535,4 p^ + H) 


3.51 


3160 


^N'^ 0 

CI 

CF3C02H 


504.4 OM+H> 


3.49 
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£xaiDpleNo. 


Structure \, ., . 




Retieation Time (min) . 


3161 


0 CF 

0 

CI 

CF3CP2H 


572.4 (M+ HO 


3,71 


3162 


rirr 

CF3CO2H 


460:2 (M + H) 


3.80 


3163 


H 

CF3CO2H 


589^ (M + H) 


4.00 


3164 . 


CF3C02H 


492:2 (M + H) 


3.90 


3165 


CFaCOaH 


478.2 (M+H) 


3.80 


3166 


CF3CO2H 


607.6 (M + H) 


4.00 
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Example NOb 


Stmcture 


ESI-MS 


'Retention*.Tcme (mm). 


3167 


HO 

CF3CO2H 


504^ (M+H) 


3.40 


3168 


'^^^ 

CF3CO2H 


506^ (M + H) 


3.90 


3169 


CF3CO2H 


480:2 (M + H) 


3.80 


3170 


CF3CO2H ® 


4662 (M + H) 


3.70 


3171 


a 

CF3CO2H 


515.2 (M+H) 


3.90 


3172 


CF3CO2H 


6442CM + H) 


4.10 



977 



wo 03/028641 PCTAJS02/31059 



Exainple.No. 


" Strnctniv ■ ' . . 




Retention, Time' (mih). 


3173 


CFaCOzH 


488.2 (M+H) 


3.90 


3174 


CF3CO2H 


474.4 (M + H) 


3.80 


3175 


CF3CO2H 


525.4 (M + H) 


3J0 


3176 


CF3CO2H 


654^ (M + H) 


3.90 


3177 


CF3CO2H 


4282 (M + H) 


3.10 


3178 


CF3CO2H 


414.4 (M + H) 


2.90 



978 



wo 03/028d41 



PCTAJS02/31059 



Example JNo. ■ 


.Stractnre 




. Retention Time'(inm) . 


3179 


H 1 
2CF3CO2H 


506.4 (M+IQ 


3.04 


3180 


2CF3CO2H 


578.8 Hi 


3.50 


3181 


2CF3CO2H 


520.6 CM+H) 


3.19 


3182 


2CF3CO2H 


448.4 (M+H) 


2.80 


3183 


2Cy3C02H 


494.6 (M+H) 


2.66 


3184 


2CF3CO2H 


478.4 (M+H) 


2.66 
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Exampie'No. • 


' • Structure 


£SI-MS 


Retention Time.(mi]i) 


3185 


2CF3CO2H 


492.6 (M+H) 


2.94 


3186 


2CF3CO2H 


464.4 GM+H) 


2.65 


3187 


ZCFjCOzH 


464.4 (M + H) 


2.68 


3188 


2CF3C02H 


566.4 (M-fH) 


3.03 


3189 


2aF3C02H 


512.6 (M + H) 


2,85 


3190 


2CF3C02H 


474.4 OM+H) 


3.09 
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• Example No/ 


. . .Stracturc. . , ] ESI-MS 


Retenfloh lime (min) 


3191 


3C3P3CO2H 


477.4 OM + BO 


2.51 


3192 




464.4 (M + H) 


2,67 


3193 


1 

2CF3CO2H 


494.6 (M+H) 


2.78 


3194 


2CF3CO2H 


494.6 (M+H) 


2.60 


3195 


H 

2CF3CO2H 


434.6 (M+H) 


2,67 


3196 


2CF3C02H 


546.4 (M + H) 


430 



981 



wo 03/028641 



PCT/US02/31059 



Example No.. 


' ' ' ' Sfrncture 


ESI-MS 


Retention Time (rain) 


3197 


2CF3CO2H 


606.6 (M+H) 


3,95 


3198 


2aF3CX)zH 


536.6 (M + H) 


3.83 


3199 


U^N-^j^"' ' 

2CF3C02H 


492.4 (M+H) 


2.97 


3200 


H 

2CF3CO2H 


478.4 (M + H) 


2.79 


3201 


Br 

2CF3CO2H 


542.0 (M + H) 


2.85 


3202 


H 

2CF3CX>2H 


492.6 (M + H) 


2.81 
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Example No* 


Structure 


\ESI-M§ 


Retentjlon Time (min) 


3203 


H 

2CF3CO2H 


590,4 (M + 10 


3.02 


3204 


CI 

oii,xr — X" 

H 

2CF3CO2H 


502,2 (M+H) 


2.91 


3205 


H 

2CF3CO2H 


480.4 (M+EO 


2J1 


3206 


H 1 
2CF3CO2H 


536.4 (M+H) 


3.21 


3207 


H 

3C3F3CO2H 


443.6 (M+H) 


2.66 


3208 


ctxo — y^^ 

2CF3C02H 


536.4 (M+H) 


3.08 
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Exainpl&No. 


Structure 


ESI-MS 


; Retention Time '(min) 


3209 


H 

2CF3C02H 


520.0 (M+H) 


3.51 


3210 


2CF3CO2H 


480.4 (M + H) 


2^8 


3211 


2CFJC02H 


552.0 (M + H) 


3.11 


3212 


2CF3CO2H 


464.4 (M+H) 


3.22 


3213 


2CF3C02H 


450.4 (M+H) 


2.70 


3214 


2CF3CO2H 


450.4 (M+H) 


2.58 
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ExainpieNo. 


Structure • 


■ -'ESI-IVBS--., 


Retention Time (min) 


3215 


1 

2CF3C02H 


480,4 (M+H) 


2.73 


3216 


SCFjCOzH 


429.4 (M+H) 


3.29 


3217 


2CF3CO2H 


480,2 (M + H) 


2,78 


3218 


V 

2CF3C02H 


522.4 (M + H) 


3.77 


3219 


1 

2CF3C02H 


450,2 (M + H) 


2.57 


3220 


2CF3C02H 


498,0 (M+H) 


2.97 
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' Example No. 


. Strdcture 


• ESI-MS' . 


Retention Time*(inin) 


3221 


k 

2C3F3CO2H 


478,4 (M+IQ 


3.17 


3222 


1 1 

2CF3CO2H 


480.0 (M+H) 


3.08 


3223 


2CF3CO2H 


5902 (M+H) 


4.20 


3224 


2CF3CO2H 


576.4 (M + H) 


3.95 


3225 


2CF3C02H 


512.4(M+H) 


3.86 


3226 


CF3CQ2H 


472.4 (M+H) 


3.07 
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Siructure •; 


ESl-MS 


kelentioii'Time (min)' 


3227 


H 

CF3CO2H 


540.6 (M+H) 


3.75 


3228 


1 

H ^ 

CF3CO2H 


464.4 (M+H) 


3.07 


3229 


H / " 

2CF3CO2H 


478.4 (M + H) 


3.40 


3230 


F 

2CF3CO2H 


552.6 (M+H) 


3.50 


3231 


H ^ Br 

2CF3CO2H 


5902 (M+H) 


3,60 


3232 


H 

2CF3CO2H 


418.6 (M + H) 


325 
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£xampIeNo. 


Stracture 


ESi-MS . 


. Retention Tiine'(m1ii) 


3233 


2CF3CO2H 


3822 CM+H) 


2.67 


3234 


H 

2CF3CO2H 


436.4 (M+KO 


3.05 


3235 


2CF3C02H 


394.4 (M+H) 


2.75 


3236 


Y H A° 

2CF3CO2H 


420.4 (M + H) 


2.82 


3237 


H 


426.4 (M+KO 


3.17 


3238 


V 

2aF3C02H 


468.4 (M + H) 


3.44 
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Example No* 


Stracture 


. .£Sf-MS' • • 


RetendoQ Tiine (min) 


3239 


H f^^^^ 

H 

2CF3CO2H 


452^ (M + H) 


2.69 


3240 


acaFjCOzH 


436.4 OVl + H) 


2.80 


3241 


WA^-^-N*' ^ 

H 

2CF3CO2H 


426:2 (M+H) 


2.79 


3242 


H 

2CF3CO2H 


536.4 OVI + H) 


3.75 


3243 


H 

3CF3CO2H 


427,2 (M + H) 


2.95 


3244 


H 

2CF3CO2H 


432.4 (M+H) 


3.41 
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^ExampIe No. 


Structure • 




Retention Time (min) 


3245 


H 

2CF3CO2H 


4342 (M+H^ 


2.84 


3246 


H 

2CF3CO2H 


4102 (M+H) 


3.02 


3247 


H 

3CF3CO2H 


427.4 (M+EO 


2.61 


324S 


H 

2CF3CO2H 


450.4 (M+I^ 


2.91 


3249 


F 

2CF3CO2H 


460.4 (M + H) 


3.19 


3250 


H 

2CF3CO2H 


468.4 (M+H) 


2,79 
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£biampie No; 


. . Structiire .* . " ' 




Retention Time (min) 


3251 


H 

2CF3CO2H 


394.4 (M+BO 


2.83 


3252 


H 

2CF3CO2H 


454:2 (M + H) 


3.08 


3253 


kA^ik^Jv^ OH 

2CF3C02H 


392.4 (M + H) 


2.73 


3254 


1 

H 

2CF3CO2H 


450.4 (M + H) 


2.92 


3255 


^ ^ H 
H 

F 

3CF3CO2H 


510.4 (M + H) 


3.17 


3256 


CI 

T H rV' 

H 

2CF3CO2H 


428.2 (M + H) 


3.08 
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.Example No; 


•Structure.-. 


£SI-MS ' 


detention Time (inin) 


3257 


"A 

2CF3C02H 


392.4 CM +H) 


2.63 


3258 


2CFJCO2H 


412.2 (M + H) 


2.83 


3259 


0" 

H 

2CF3CO2H 


466.4 (M + H) 


2.89 


3260 


Br 

H 

2CF3CO2H 


454.0 (M + H) 


3.05 


3261 


H 

2CF3CO2H 


408.2 (M+H) 


2.53 


3262 


H 

2CF3C02H 


390.4 (M + H) 


2.92 
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jgxample No. . 


*.•"». . * . • 
• Stntcture.. 




.Retention Time (min) 


3263 


H 

2CF3CO2H 


422:Z(M+H) 


3.05 


3264 


H 

2CF3CO2H 


456,4 (M + H) 


325 


3265 


|J p Ij 

2CF3CO2H 


452:2 CM +H) 


337 


3266 


2CF3CO2H 


401:1 (M + H) 


2.76 


3267 


H 

2CF3CO2H 


.444.4 (M+H) 


3.17 


3268 


H 

2CF3CO2H 


392.4 (M + H) 


2.61 
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' Example No; 


Structare . . * 


. ESI-MS 


Reteatioiii Tune (mia) 


3269 


^N^ H fY^" 
2C3F3CO^ 


406.4 (M+H) 


2.86 


3270 


"n" h 

H 

3CF3C02H 


365.4 (M+H) 


2.61 


3271 


/-O 

H 

2CF3CO2H 


420.4 (M + H) 


2.83 


3272 


2CF3C02H 


466.4 (M + H) 


3.10 


3273 


0^ 

H 

2CF3CO2H 


514.4 (M + H) 


3.13 


3274 


aCFjCOjH 


444.4 (M+H) 


3.17 



994 
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\ExaiiipIeNo.- 


: '\ Strnctiire 


. £SI-MS; 


. Retention Time (min) 


3275 


H 

2CF3CO2H 


466.4 (M+H) 


2.86 


3276 


H 

2CF3CO2H 


4562 (M + H) 


322 


3277 


1 

H 

2CF3CO2H 


446.6 CM + H) 


3.45 


3278 


0^ 

H 


436.4 (M+H) 


2.95 


3279 




42O2 0VI + H) 


3.03 


3280 


H 

2CF3C02H 


382.4 (M+H) 


2.72 
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Example No/. 


*. Structure , • 


. ESI-MS 


Retentibn Time {min) 


3281 


H 

2CF3CO2H 


444.4 + 


3.07 


3282 


H 

2CF3CO2H 


396.2 OVl + H) 


2.79 


3283 


2CF3CO2H 


412,4 (M+H) 


2.95 


3284 


32CF3C02H 


493.4 (M + H) 


3.57 


3285 


H 

H 

2CF3CO2H 


508.2 (M + H) 


3.52 


3286 


1 

H 

2CF3CO2H 


469.6 (M + H) 


2.76 
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. Example Na 


Stmeture. / 


ESI-MS 


Retention Time (njLin) 


3287 


h r^v 

H Br 

aOfjCOzH 


493:2 (M+H) 


3.17 


3288 


Br 

H 

2CF3CO^ 


460J2 0VI+H) 


2.95 


3289 


Br 

H 

2CF3CO2H 


484:2 Ol + H) 


3.14 


3290 


F 

H 

2CF3CO2H 


4622 (M + H) 


3.11 


3291 


H ^ 
2CF3CO2H 


4622 (M + H) 


3.11 


3292 


p 

H 

2CF3CO2H 


476.4 GVI + 10 


3.39 
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Example No* 


* * Structure 


ESr-MS 


Retention Time (min) 


3293 


2CF3CO2H 


420,4 (M+H) 


3.05 


3294 


2CF3CO2H 


464,2 (M + H) 


321 


3295 


F 

T H 

2CF3C02H 


424:2 (M + H) 


2^4 


3296 


H 

SCFjCOjH 


419.4 (M + H) 


2^1 


3297 


H HN-^ 

H 

3CF3C02H 


366.4 (M+H) 


226 


3298 


2CF3C02H 


424.2 (M + H) 


2.93 
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Example No. 


' Structure 


ESr-MS 


Retention Time (miu)* 


3299 


F^F 

Y 

H 

2CFjC02H 


442.4 (M + H) 


2.97 










3300 


k^M-J^N^k^ CI 
H 

2CT3CO2H 


478^ (M+H) 


3.19 


3301 


p 

Y " fii 

H F 

2CF3CO2H 


462.2 (M+KO 


3.05 


3302 


Y H rl 

2CF3CO2H 


476.4 (M + I^) 


3.20 


3303 


H 

2CF3CO2H 


366.4 (M+H) 


2.64 


3304 


Y H "^y^ 

H 

2CF3C02H 


412.4 (M + H) 


2.85 
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Example No. 


• StanctUre 


ESI-MS 


Retentioii-Time (niin). 


3305 


2CF3CO2H 


420.4 (M + H) 


2,67 


3306 


H 

3CF3CO2H 


449.4 (M+H) 


2.74 


3307 


H 

2CF3CO2H 


394.4 (M + H) 


2.86 


3308 


CI 

H 

2aF3C02H 


478^ (M + H) 


.338 


3309 


H 

2CF3CO2H 


444.4 (M + KO 


3.09 


3310 


2CF3CO2H 


376.4 (M + K) 


2.82 
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Example No- . 


Strnctarc 


•• Esi-ivis; • . 


: Retentiaii Time (nun) - 


3311 


H 

2CF3CO2H 


406.4 CM +H) 


2.87 


3312 


H 

2CF3CO2H 


436.4 CM +H) 


2.91 


3313 


2CF3CO2H 


426.2 CM+H) 


3.13 


3314 


H 

2CF3CX)2H 


436.4 (M+H) 


239 


3315 


H 

2CF3CO2H 


454.0 (M+fiO 


2.97 


3316 


F 

H 

2CF3CO2H 


412.4 (M+I^ 


2.92 



1001 



wo 03/028641 



PCT/US02/31059 



Example No. 


' -.Stractiire • \ '' . ' ■ 


. 'ESI-MS-. 


Retention l^eXmin) 


3317 


2CF3CO2H 


466.4 (M+H) 


2.95 


3318 


H 

2CF3CCyH 


390.4 (M+H) 


2.95 


3319 


H 

2CT3CO^ 


396.2 CM+H) 


2.89 


3320 


H 

2CF3CO2H 


4382 (M+KO 


2.76 


3321 


H 

aCFjCOzH 


445.4 OSl + H) 


3-16 


3322 


H 

3CF3CX)2H 


415.4 (M+IQ 


2.96 
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;esi-ms 


.ReteDtion Timei^iiiim)' 


3323 


/ 
O 

^N^ H 
3CF3CO2H 


445.4 (M + I^ 


2i>6 


3324 




504:2 (M+H) 


3.11 


3325 


2CF3CO2H 


434.4 (M+H) 


3.17 


3326 


F 

H 

2CF3CO2H 


4762 CM +H) 


327 


3327 


H 

2CF3CO2H 


514.4 ^+H) 


3.07 


332S 


H ^ 
2CF3CO2H 


4622 (M+H> 


2.99 
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ExampileNo. 


Structure • . ' 


ESI-MS . 


iRet^fion Time (niin) ■' 


3329 


H 

2CF3CO2H 


4332 QA+H) 


2.63 


3330 


H 

2CF3CO2H 


518.4 C^+H) 


3.63 


3331 


H 

2CF3CO2H 


500.4 CM + BO 


3.09 


3332 


> H 
H 

3CF3CO2H 


379.4 (M+KO 


2.77 


3333 


2CF3CO2H 


4602 0vf-i-H) 


3.31 


3334 


F 

F— j— F 

H 

2Cy3COJH 


512.4 (M+H) 


3.51 
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• .Structure 


' EISI-MS 


Retentioii "lime jtidin) 


3335 


F p 

H F 
2CF3CO2H 


512.6 CM +H) 


3J1 










3336 


Y H ''A 

H 

2CF3CO2H 




339 


3337 


2CF3CO2H 


448.4 


3.42 


3338 


H 

2CF3CO2H 


404.4 (M+H) 


3.17 


3339 


H 

2CF3C02H 


444.4 CM +H) 


3.13 




F 

P — 1 P 






3340 


H 

2CF3CO2H 


462.2 (M+H) 


321 
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Eiample No. 


. I . Stracture ' ' ' 


ESI-MS/. 




3341 


H 

2C3F3CO2H 


4242 (M+H) 


2.97 


3342 


H 

2CFJCO2H 


444.6 (M + H) 


3.16 


3343 


H 

3CF3CO2H 


469.4 (M + H) 


3.47 


3344 


2CF3CO2H 


456.4 (M+H) 


3.47 


3345 


H \^ 
2CF3CO2H 


457.4 (M+H) 


3.09 


3346 


H 

2CF3CO2H 


4582 (M+H) 


337 
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Example-No.' 


Stractare' 


ESI-MSk 




3347 


2CF3CO2H 


436.4 (M+H) 


2.83 


3348 


1 

"N" H fY° 
aCFjCOiH 


434.4 (M + H) 


3J0 


3349 


^^^^^ 

H 

ZCFjCOiH 


494-4 CM +ir) 


2.98 


3350 


2CF3CO1H 


406.4 (M+H) 


2.80 


3351 


p 

H 

2CF3CO2H 


460.4 CM + H) 


3.20 


3352 


H 

2CF3CO2H 


390.4 CM +10 


2.97 
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Exafople No.! 


Structure'' ♦ 


' :ESI-MS 


' Retention TlDie (min) 


3353 


H 

2CF3CO2H 


4442 (M+H) 


3.01 


3354 


H 

3CF3C02H 


3802 (M+H) 


2.27 


3355 


0 

H 

2CF3C02H 


491.4 (M+H) 


2.55 


3356 


CI 

H 

2C5P3CO2H 


410.4 (M + H) 


3.05 


3357 


H 

2CF3CO2H 


4222 OI+H) 


2.69 


3358 


2CF3CO2H 


418.6 (MH-KQ 


3.36 
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•Example No; 


••1. • •* , • ,•■ • 
; .** '.Stnictare ■ . ' 


.•-.ESI-MS - :. 


ReteniidD T^V'Cmui) 


3359 


H 

2CFjC02H 


410.4 (M+ 15 


2.97 


3360 


2CF3CO2H 


4012 (M+H) 


2.81 


3361 


F 

H 

2CF3CO2B. 


4662 (M+H) 


3.01 


3362 


2CF3CO2H 


482.4 (M + E5 


3.43 


3363 


H 

2af3C02H 


548.4 (M+ BO 


3.03 


3364 


9 

aCFjCOjH 


543.6 (M + H) 


3.95 
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' ExanijpIeNo. 


Structure 


ESI-MS 


RetendoD Time (min) 


3365 


H 

2CF3CO2H 


478.4 (M + I^ 


3.64 


3366 


F 

p_i_p 

H 

2CF3CX>2H 


478.4 (M+H) 


329 


3367 


H 

2CF3CO2H 


434.4 (M + i^ 


320 


3368 


H 

2aF3C02H 


442.4 (M + H) 


3.09 


3369 


H 

2CF3C02H 


420.4 (M+H) 


2.87 


3370 


H 

2CF3CO2H 


4222 (M+H) 


2.79 
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• Example -No; 


Structure 


ESI-MS '.. 


..Retention Time (miu) ' 


3371 


2CF3CO2H 


4242 (M+H) 


2.96 


3372 


3CF3CO1H 


427:2 (M + H) 


2.53 


3373 


H 

2CF3C02H 


432.4 (M + H) 


3.12 


3374 


3CF3CO2H 


447.4 (M + H) 


2.45 


3375 


F 

Y " ri 

2CF3CO2H 


408.2 (M + BO 


3.02 


3376 


H 

2CF3CO2H 


496.4 (M + H) 


2.81 
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iExampleNo. 


Structure, ' 


'esi-ms 


. iEtef6ntion'Tin|e (itiia) - 


3377 


CI 

H H 

H 

2aF3C02H 


400^ ^+H) 


2.81 


3378 


H 

2CF3CX52H 


520^ (M+H) 


3.14 


3379 


2CF3CO2H 


410.4 (M+H) 


3.12 


3380 


CI 

H 

2CF3CO2H 


496.4 (M + ED 


3.40 


3381 


F 

H 

2CF3CO2H 


496.4 (M+H) 


3.17 


3382 


2CF3CC^H 


4622 (M + H) 


3.19 
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Exaioaple No. 


» ■ Structure . 


••'ESI-MS 


detention Tjuiie:{ inin) 


3383 


2CF3CO2H 


462^ (M + H) 


3:28 


3384 


0^ 

^^^^^ 

2CF3CO2H 


440.4 (M+H) 


2.74 


3385 


2CF3C02H 


4542 +H) 


2,89 


3386 


H 

2CF3CO2H 


404.4 (M+H) 


3.09 


3387 


H jf^Y'Y^ 

2CF3CO2H 


482:2 (M + IO 


329 


3388 


H 

SCFjCOiH 


458.4 (M + H) 


2.99 
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Example No. 


Structure 


•\esi-ms. • 


Retention TfmeXmm) 


3389 


f^^H ^^^^^ 

2CF3CO2H 


4522 (M+H) 


3.40 


3390 


H 

2aF3C02H 


560,2 (M + H) 


3.73 


3391 


2CF3C02H 


416.4 CM+H) 


2.99 


3392 


2CF3C02H 


518.6 (M + H) 


4.08 


3393 


H 

2CF3CO2H 


436.4 (M + H) 


2.95 


3394 


CF3C02H 


434.4 (M + H) 


3.30 
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^ Example Noi 


Stnictare "'.^ . ' 


Esr-ivis 


Refentibii .'Dme (min) - 


3395 


H 

CFaCOiH 


440.4 (M+H) 


426 


3396 


H 

CF3CO2H 


458^01+H) 


439 


3397 


CF3C02H 


480.4 (M+H) 


437 


3398 


H 

CF3CO2H 


523.6 (M-hH) 


4.15 


3399 


1 

H 

CF3CO2H 


404.4 (M + H) 


3.46 


3400 


H 

CF3CO2H 


404.4 


3.75 
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lSxamp[eNo. 


; Structare • - - 


ESI-MS • ' 


Retention Tiiite (mm> 


3401 


H 

CF3CO2H 


382.4 (M + H) 


• 3.65 


3402 


H 

CF3CO2H 


420.4 (M+H) 


3.81 


3403 


CFjCXyH 


381:2 (M+H) 


3-33 


3404 


H 

CJF3CO2H 


404.4 (M + H) 


3.93 


3405 


N=0 

H 

CF3CO2H 


4352 (M + H) 


3.40 


3406 


C3F3CO2H 


484.4 (M+H) 


4.15 
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: JBzampIe Nci. 


Strocture / " *. * 


'■.;:esi-ms.- 


Reten.tion Tiiii^ Cnun). 


3407 


H 

CF3CO2B. 


469.4 0rf+H) 


4.20 


3408 


H 

CF3CO2H 


4362 (M+H) 


3.88 


3409 


H 

CF3CO2H 


434.4 a\tf+H) 


3.91 


3410 


CI 

H 

CF3CO2H 


558.4 CM + H) 


4S2 


3411 


9 

H 

aCFjCO^H 


483.4 (M + H) 


4.08 


3412 


H 

CTjCOiH 


39620^4 + H) 


3.68 
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Hxaudpte No. 


- ' . r ■.•■•Sihrncture ' .*• !• , 


: ESI-MS • 


R^ntidia Time (min) 


3413 


CTjCOzH 


4542 (M+H) 


3.70 


3414 




449.4 (M+H) 


4.09 


3415 


H 

CF3CO2H 


4762 (M+H) 


4J3 


3416 


F 

F-j-F 

CF3CO2H 


476.4 (M+EO 


3.60 


3417 


F 

H 

CF3CO2H 


476.4 ^+H) 


423 


3418 


H 

CF3CO2H 


476.4 (M + H) 


438 
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'.Exainpie^o* | * • ''. Stroctnre. • i^.- ; ^ - 


ESI-MS 


Retention ITmeOii^ - 


3419 


CF3CO2H 


426:i(M+H) 


3.87 


3420 


H 

CF3CO2H 


444.4 (M+H) 


3.86 


3421 


CF3CO2H 


462.2 (M + H) 


4.15 


3422 


H 

CFsCOjH 


424.2 CM + H) 


4.06 


3423 


H 

CF3C02H 


450.4 (M + H) 


4.03 


3424 


CF3CO2H 


434.2 (M+H) 


3.75 
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Example.Nd. 


[ Structure • ' - . 


■ ESI-MiS . . 


'Re&ndon Timejjjm^ . 


3425 


H 

CF3CO2H 


426:Z(M+H) 


3.88 


3426 


0 

H 

C3F3CO2H 


450.4 (M+JHO 


3.64 


3427 


1 

H 

CF3C02H 


450.4 OVI+KO 


3.55 


3428 


H 

CF3C02H 


418.6 (M + H) 


4.17 


3429 


CF3C02H 


434.4 C^^+H) 


4.03 


3430 


CI 

H 

CF3CO2H 


4582 (M+H) 


4,45 
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Exajnpie No* 


• Stritcture ",'.*•• 


• ' ESI-MS .. . 


Setenfidn.^nme (mill/ 


3431 


H 

CF3CO2H 


415.4 (M+H) 


3.76 


3432 


H 

CF3CO2H 


474.4 (M+H) 


5.06 


3433 


H 

CF3CO2H 


410.2 (M+fiQ 


3.64 


3434 


H 

CF3CO2H 


516.2 01+H) 


424 


3435 


CI 

H 

CFjCOiH 


4242 (M+H) 


.4.09 


3436 


F F 

H 

CF3CO2H 




3.89 
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Example No.- 


• Structare . * * V/, : 




■ Reteotion'Time (mm) 


3437 


H 

CF3CO2H 


516:2 (M+H) 


3.88 


3438 


CF3CO2H 


460.4 (M+ IT) 


4.86 


3439 


H 

CF3CO2H 


488.4 (M + H) 


4,70 


3440 


f^lw CI 

CF3C02H 


472.4 (M + H) 


4.29 


3441 


H 

CF3CO2H 


426.2 (M+H) 


3.69 


3442 


F 
1 

H 

CF3CO2H 


48O20VI+H) 


4.16 
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Example ^o. 




■ ESI-MS/-. 




3443 


H 

CF3CO2H 


4S82(M-I-H) 


3.91 


3444 


0" 

H 

CF3CO2H 


450.4 (M + H) 


3.95 


3445 


p 

H 

CF3CO2H 


444.4 (M+H) 


4.01 


3446 


F 

H 

CFjCOzH 


426.2 CM + H) 


4.00 


3447 


H 

CF3CO2H 


408.4 Qvl+H) 


3.75 


3448 


H 

CF3CO2H 


446.6 0»« + H) 


4.65 
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Example No. 


Structure . ' 


■■■'.Ea-MS 


lEUsteatioa.Tun% (mia) 


3449 


CF3CCI2H 


415^ (M+H) 


3.75 


3450 


H 

CF3CO2H 


420.4 OVI+KO 


3.91 


3451 


CF3CO2H 


490.4 (M+H) 


4.99 


3452 


OFsCOaH 


504.4 (M+I^ 


5.16 


3453 


F 

CF3CO2H 


444.4 (M+H) 


4.00 


3454 


H 

CF3CO2H 


396.2 (M+H) 


3.S5 
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llxampieNo.' 


Structure-. 


, .ESPMS .... 


' RetentioD'Xime (miii) ' 


3455 


F 

F-4-F 

H 

CF3CO2H 


526.6 (M+H) 


4.69 


3456 


H 

CF3CO2H 


408.4 (M + H) 


3.30 


3457 


H 

OfsCOjH 


480.4 (M + H) 


3.76 


3458 


H 

CF3CO2H 


426.2 (M + H) 


3.86 


3459 


H 

CF3CO2H 


4242 (M + H) 


3.76 


3460 


H 

CF3CO2H 


440.4 CM + H) 


4.05 



1025 



wo 03/028641 



PCT/US02/31059 




1026 



wo 03/028641 PCT/DS02/31059 





!«! • Strncfure ' • 


'-■ ' Esji-BSS •• '' 


' Retentibin Time (nun) 


3467 


H ^ 
CFjCOiH 


47oi + xi) 












3468 


"J^ H jQ) 

H F 

CFaCOzH 


526.4 (M + KD 


431 


3469 


CF3CO2H 


476:2 (M+iC 


4.15 


3470 


H 

CF3CO2H 


462^ (M+H) 


4.48 


3471 


H 

CF3CO2H 


466.4 (M + H) 


4.45 


3472 


F 

H 

CFjCO^ 


474.4 (M + H) 


429 
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'.jKxampieNo*. 


V Structure'- *.. . • 


..JSItIVIS • 


Retention Time (mia) 


3473 


H 

CF3CO2H 


4862 (M + H) 


432 


3474 


CF3CO2H 


438.4 (M+H) 


4.31 


3475 


H 

2CF3C02H 


441.4 (M+H) 


3.75 


3476 


CFjCOzH 


434.4 (M + H) 


4.10 


3477 


H 

CF3C02H 


469.4 (M+H) 


4.19 


3478 


H 

CF3CO2H 


444.4 (M+H) 


4,36 
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ExampIeNd. 


. 'Structure • * '* 


ESI-MS y 


Retention/TmeX^ . 


3479 


H 

SCFjCOzH 


482.4 (M+H) 


4.35 










34S0 


H 

CF3CO2H 


482.4 (M + H) 


4.64 


3481 


H 

CF3CO2H 


502.2 (M+H) 


437 


3482 


H 

CF3CO2H 


458.2 (M + H) 


4.08 


3483 


kAw-^N"^ 0 NH2 
H 

2CF3C02H 


465.4 (M + H) 


3.66 


3484 


H 

CF3CO2H 


404.4 (M + H) 


4.03 
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Example No*. 


' Structure- 




[Rjeteniidn Time (mfaii) 


3485 


H 

CF3CO2H 


469.4 (M+H) 


423 


3486 


H 

2CF3CO2H 


447.4 OVI+H) 


3.94 


3487 


H 

2CF3CO2H 


456.2 (M+H) 


4,07 


348S 


H 

CF3CO2H 


432.4 (M+H) 


3.99 


3489 


H 

2CF3CO2H 


44U(M+H) 


1.70 


349Q 


H 

CFjCOzP 


4402 (M+H) 


4.57 
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Example No. . 


Structure 


•ESI-MS--. 


' * netentioii Time (min). ' 


3491 


H 

2CF3C02H 


393.4 (M+EO 


4.01 


3492 


H 

2CF3CO2H 


497.4 (M + HO 


4.45 


3493 


H 

CF3CO2H 


470.2 (M + H) 


2.40 


3494 


H 

2CF3CO2H 


439.4 (M + H) 


1.92 


3495 


H 

2CF3CO2H 


407.4 (M + H) 


2.30 


3496 


CI 

H 

2CF3CO2H 


469.5 (M + H) 


227 
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Example No.. 


. .Stracture 


"ESI-MS, 


. Retention Time (min) ' 


3497 


H 

2CT3CO2H 


439.4 (M+H) 


1.93 


3498 


H 


407.4 


1.62 


3499 


H 

CF3C02H 


4163 (M+H) 


234 


3500 


J 

0 

H 

CF3CX>2H 


460.4 CMI + BO 


2.46 


3501 


S^N-^N^^^ 0 NO2 
H 

CF3CO2H 


465.4 (M+H) 


4.13 


3502 


H 


419.4 (M+H) 


3.87 
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'Example No. 


Structure" ' , -* 


... ESI-fttS . 


. Retention nine (mia) " 


3503 


H 

CF3CO2H 


450.4 (M+H) 




3504 


H 

CF3C02H 


406.2 (M+H) 


2.18 


3505 


H 

CF3CO2H 


470.4 (M+H) 


4.74 


3506 


H 

CFiCOtH 


466.4 CM + HI 


3.83 


3507 


H 

2CF3CO2H 


441.2 C^+E^ 


438 


3508 


H 

2CF3CO2H 


441.2 (M + H) 


3.62 
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Example No. 


• Structure - 


ESI-MS 


Retentioit Tune (min) 


3509 


H 

CF3CO2H 


454.5 + 


2.44 


3510 


H 

CSF3CO2H 


384.4 (M+H) 


3.67 


3511 


H 

CF3CO2H 


502:2 (M+I?> 


4.37 


3512 


H 

CF3CO2H 


480.5 (M+H) 


2.18 


3513 


H 

CF3CO2H 


380.2 (M+H) 


3.81 


3514 


I 

1 

H 

2CF3CO2H 


463.2 (M+H) 


4.23 
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£xample.K6« 


•Stractore * . . 


" :• ESi-lMB. ' 


'•Retention Time (mm)-; 


3515 


2CT3CO2H 


443.4 ^+E0 


2.12 


3516 


H 

CF3CO2H 


431.1 (M+H) 


1.90 


3517 


CI 

H 

CF3CO2H 


474.4 (M + BO 


5.05 


351S 


H 

CFaCOjH 


440.5 (M + H) 


233 


3519 


H > 

CF3CO2H 


464.5 CM+H) 


220 


3520 


H 

2CF3CO2H 


391.1 (M + H) 


U9 
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Example No'^.. , 


Structare*" 


ESI-MS . 


.Rietendon Tiine.(iniii) 


3521 


H 

CFjCOiH 


474.4 (M+ HO 


4.53 


3522 


CF3CO2H 


5422 (M+H) 


2.26 


3523 


H 

2CF3C02H 


4293CM+Ifl 


Z41 


3524 


N H 

OFjCOiH 




494.6 (M + H) 


2.59 


3525 


H 

CF3CO2H 




518.5 O^+H) 


2.96 


3526 


-M- J, OH 
H 

CFtCOiH 


420.4 ^ + H) 


2.19 
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Example No. 


. . 1. Stroctiire 

- .- »\ 




Retention Tiiiie(iiiiii) ' 


3527 


CF3CO2H 


420.4 0*4 +H) 


2.19 


3528 


H F 
aCFjCOjH 


552.0 CM +1^ 


2.45 


3529 


H F 
2CF3CO2H 


564.2 (M+H) 


2.48 


3530 


2CF3CO2H 


606.0 CM + HO 


2.86 


3531 


2CF3CO1H 


586.2 ^+15 


320 


3532 


2CF3CO2H 


614.4 CM + ED 


2.76 
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Example ^0.' 


Structare 




Retejiiion Tiibe (min) 


3533 


2CF3CO2H 


620.0 (M+H) 


2.68 


3534 


zcaPjCOzH 


616.0 (M+H) 


2.56 


3535 


F 

H 

2CF3CO2H 


566.0 (M + H) 


2.54 


3536 


N 

CF3CO2H 


532.2 (M+H) 


3.35 


3537 


2CF3C02H 


54L4(M+H) 


3.11 


3S38 


CF3C02H 


5052 (M+H) 


2.98 
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: Example T^o. 


• Structure- 




Reteofiqn Time (nMn) 


3539 


] 

Br 

CFjCOjH 


556 (M+H) 


337 


3540 


CF3CO2H 


516.4 (M+ 10 


339 


3541 


CF3CO2H 


504.4 (M+H) 


3.61 


3542 


CF3CO2H 


574.4 OM+H) 


4:27 


3543 


Y 

CF3CO2H 


508.2 (M+H) 


3.17 


3544 


CF3CO2H 


644.2 (M+H) 


3.63 
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. Example b[ol 


• • Stractare 


.ESI-MS" 


RetentiGfii Time (min) 


3545 


CF3CO2H 


520.4 (M+H) 


3,56 


3546 


N ^ 

H 9 

F+F 
F 

CF3CO2H 


504:2 (M + H) 


3.25 


3547 


^N-^ H 0 

1 

aCFjCOzH 


513.4 (M + H) 


2.86 


3548 


F 1 F 

CF3CO2H 


6162 (M + H) 


3.73 


3549 


2CF3CO2H 


450.4 (M+H) 


2.79 


3550 


H 

CF3C02H 


466.2 (M + H) 


335 
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'Example No; 


• -Stnictarc 


. 'EStMS * ■ 


Retention Tim^(mm) 


3551 


2CFjC02H 


4652 (M+H) 


334 


3552 


CF3CO2H 


4512 (M+H) 


3.83 


3553 


CF3CO2H 


4512 (M+H) 


4.10 


3554 


H 

CF3CO2H 


5632 (M+H) 


433 


3555 


2CF3CO2H 


468.4 CM + H) 


3.66 


3556 


H 

2CF3CO2H 


467.4 (M + H) 


2.85 
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.Example No/ 


Structure 




Retention Time (min) 


3557 


6 

H 

CF3CO2H 


515.4 (M + H) 


3.52 


3558 


CF3C02H 


485:2 + 


3.40 


3559 


2CF3CO2H 


467.4 (M + H) 


3.90 


3560 


CF3CO2H 


473.4 (M + H) 


4.17 


3561 


CF3CO2H 


467.4 (M + H) 


3.57 


3562 


CF3CO2H 


490.2 (M+H5 


4.00 
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...Example No. 


Sti:9cttire';« 




, Betention Time (min) 


3563 


CF3CO2H 


4902 (M+H) 


3.99 




H 

2CF3CO2H 














3565 


CF3CO2H 


467J2CM+H5 


4.07 




a 






3566 


CFjCQzH 


528:2 (M+H) 


4J3 


3567 


i 

H 

CFjCXJzH 


4642 CM+H) 


4.U 


3568 


CF3C02H 


494.0 (M+ 10 


3.43 
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jBxainpleNo.. 


'Structure 


ESt-MS - ; 


RetentKoh Time (inin) 


3569 


> 

o 


CF3C02H 


444.0 (M+H) 


3.03 


3570 


CF3C02H 


552.0 (M+H) 


3.30 


3571 


CF3CO2H 


510.0 (M + H) 


337 


3572 


a 


CF3CO2H 


562.0 CM + H) 


3.66 


3573 


CaFjCOzH 


622.0 (M+H) 


3.61 


3574 


CF3C02H 


588.0 (M + H) 


3.59 
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Bxample No. 


Stractcure ..'.*.• 


..ESI-BIS 


Retentiotf Time (mia). 


3575 


? F 
O O 

CF3C02H 


510.0 (M+H) 


3.31 


3576 


CF3CO2H 


562.0 (M+H) 


3.61 


3577 


^N-^O K 0 OH 
CI 

CF3CO2H 


510.0 (M+ HO 


3.35 


3578 


CFjCXJaH 


597.0 (M+ HO 


3.55 


3579 


CF3CO2H 


665.0 (M+H) 


4.02 
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Assay Procedures 

Compounds identified and disclosed throughout this patent document were assayed 
according to the protocols found in co-pending patent application having U.S. Serial 
Number 09/826,509, which is incorporated herein by reference. 

Example 3580 

Preparation of Endogenous MCH Receptor. 

The endogenous human MCH receptor was obtained by PGR using genomic DNA 
as template and rTth polymerase (Perkin Elmer) with the buffer system provided by the 
manufacturer, 025 |jM of each primer, and 0.2 raM of each 4 nucleotides. The cycle 
condition was 30 cycles of 94^C for 1 min, 56°C for Imin and 72 "C for 1 nun and 20 sec. 
The 5' PGR primer contained a HindlH site with the sequence: 
5'-GTGAAGCTTGGCTCTGGTGCCTGCAGGAGG'3' (SEQ.ID2^0.:1) 
and the 3 ' primer contained an EcoRI site with the sequence: 
5'.GCAGAATTCCCGGTGGCGTGTrGTGGTGCCC-3'(SEQ.ID.NO.:2). 

The L3 kb PGR fragment was digested with Hindlll and EcoRI and cloned into 
Hindin-EcoRI site of CMVp expression vector. Later the cloning work by Lakaye et al 
showed that there is an intron the coding rgion of the gene. Thus the 5' end of the cDNA 
was obtained by 5' RACE PGR using Clontech's marathon-ready hypotfialamus cDNA as 
template and the manufacturer's recommended protocol for cycling condition. The 5* 
RACE PGR for the first and second roimd PGR were as follows: 
5'-CATGAGCTGGTGGArGATGAAGGG-3' (SEQ.ID.N0.:3) and 
5'-ArGAAGGGGATGGCGAGGAGAAAG-3' (SEQ.ID.N0,:4). 

Nucleic acid and amino acid sequences were thereafter determined and verified 
with the published sequences found on GenBank having Accession Number U71092. 

Ebcample 3581 

Preparation of Non-Endogenous, Constitutively Active MCH Receptor. 

Preparation of a non-endogenous version of the human MCH receptor was 

accomplished by creating a MCH-IG3-SST2 mutation {see; SEQ.ID.N0.:7 for nucleic acid 

sequence, and SEQ.ID,N0.:8 for amino acid sequence). Blast result showed tihat MCH 

receptor had the highest sequence homology to known SST2 receptor. Thus the third 

intracellular loop ("IG3") of MCH receptor was replaced with that of the IG3 of SST2 
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receptor to see if the dumera would show constitutive activity. 

The BamHI-BstEn fragment containing ICS of MCH receptor was replaced with 
synthetic oligonucleotides that contained the IC3 of SST2. The PGR sense noiutagenesis 
primer used had the following sequence: 

S'-GATCCTGCAGAAGGTGAAGTCCTCTGGAATCCGAGTGGGCTCCTCT 

GAAGAAGTCTGAGAAGAAG.3' (SEQ.IDJNfO.:9) 

and the antisense primer had the following sequence: 

5'-GTGACCTTCTTCTCAGACTTCTTCCTCTTAGAGGAGCCCA^^ 

AGGACTTCACCTTCTGCAG-3* (SEQJDJ^O.ilO). 

The endogenous MCH receptor cDNA was used as a template. 

Example 35S2 

GPCR Fusion Protein Preparation. 

MCH Receptor-Gia Fusion Protein construct was made as follows: primers were 
designed for endogenous MCH receptor was as follows: 
5'-GTGAAGCTTGCCCGGGCAGGArGGACCTGG-3' (SEQ.ED.NO.:!!; sense) 
5'-ArCTAGAGGTGCCTTTGCTrTCTG-3' (SEQ.ID.N0.:12; anitsense). 
The sense and anti-sense primers included the restriction sites for KB4 and Xbal, 
respectively. 

PCR was utilized to secure the respective receptor sequences for fusion within the 
Gia universal vector disclosed above, using the following protocol for each: lOOng cDNA 
for MCH receptor was added to separate tubes containing 2ul of each primer (sense and 
anti-sense), 3uL of lOmM dNTPs, lOuL of lOXTaqPlus™ Precision buffer, luL of 
TaqPlus™ Precision polymerase (Stratagene: #600211), and 80uL of water. Reaction 
t^peratures and cycle times for MCH receptor were as follows: the initial denaturing step 
was done it 94°C for five mmutes, and a cycle of 94'*C for 30 seconds; 55**C for 30 
seconds; 72*'C for two minutes. A final extension time was done at 72°C for ten minutes. 
PCR product for was run on a 1% agarose gel and then purified (data not shown). The 
purified product was digested with KB4 and Xbal (New England Biolabs) and the desired 
inserts will be isolated, purified and ligated into the Gi universal vector at the respective 
restriction site. The positive clones was isolated following transformation and 
deteraained by restriction en2yme digest; expression using 293 cells was accomplished 
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following the protocol set forth infra. Each positive clone for MCH receptor: Gi-Fusioa 
Protein was sequenced and made available for the direct identification of candidate 
compounds. {See, SEQ.ID.N0..:13 for nucleic acid sequence and SEQ.ID.N0.:14 for 
amino acid sequence). 

Endogenous version of MCH receptor was fused upstream from the G protein Gi 
and is located at nucleotide 1 through 1,059 (see, SEE.IDJSrO.:13) and amino acid residue 
1 through 353 {see, SEQ.IDJS[0.:14). With respect to the MCH receptor, 2 amino acid 
residues (an equivalent of 6 nucleotides) were placed in between the endogenous (or non- 
endogenous) GPCR and the start codon for the G protein Gia. Therefore, the Gi protein 
is located at nucleotide 1,066 through 2,133 {see, SEQ.ID.N0.:13) and at amino acid 
residue 356 through 711 {see, SEQ.ID.NO.:14). Those skilled in the art are credited with 
the ability to select techniques for constructing a GPCR Fusion Protein where the G 
protein is fused to the 3' end of the GPCR of interest. 

Example 3583 

Assay For DEXERMiNAnoN of Constitutive Activity of Non- 
Endogenous GPCRs 

A, Intracellular IP3 Accumulatioii Assay 

On day 1, cells comprising the receptors (endogenous and/or non-endogenous) can 

be plated onto 24 well plates, usually 1x10^ cells/well (altiiough his umber can be 

optimized. On day 2 cells can be transfected by firstiy mixing 0.25ug DNA in 50 ul 

serum free DMEM/well and 2 ul lipofectamine m 50 fil serum-free DMEM/well. The 

solutions are gentiy mixed and incubated for 15-30 min at room temperature. Cells are 

washed witii 0.5 ml PBS and 400 pi of serum free media is mixed with the transfection 

media and added to the cells. The cells are then incubated for 3-4 hrs at 37**C/5%C02 

and tiien the transfection media is removed and replaced with Iml/well of regular growtii 

media. On day 3 Ihe cells are labeled witii ^H-myo-inositol. Briefly, the media is 

removed and the cells are washed with 0.5 ml PBS. Then 0.5 ml inositol-free/serum free 

media (GIBCO BRL) is added/well with 0.25 (iCi of ^H-myo-inositoV well and the cells 

are incubated for 16-18 hrs o/n at 37**C/5%C02 . On Day 4 the cells are washed with 0.5 

ml PBS and 0.45 ml of assay medium is added containing inositol-fre^serum free media 

lOjiM pargyline 10 mM lithium chloride or 0.4 ml of assay medium and 50 ul of lOx 
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ketanserin (ket) to final concentration of lOpM. The cells are then incubated for 30 mm 
at 37°C. The cells are then washed with 0.5 ml PBS and 200 ul of ficesh/ice cold stop 
solution (IM KOHt 18 mM Na-borate; 3.8 mM EDTA) is added/well. The solution is 
kept on ice for S-10 min or until cells were lysed and th^ neutralized by 200 pi of 
fresh/ice cold neutralization sol, (7.5 % HCL). Tlie lysate is then transferred into 1.5 ml 
eppendorf tubes and 1 ml of chloroform/methanol (1:2) is added/tube. The solution is 
vortexed for IS sec and the upper phase is applied to a Biorad AG1-X8™ anion exchange 
resin (100-200 mesh). Firsfly, the resin is washed with water at 1:1.25 WfV and 0.9 ml of 
\jppQT phase is loaded onto the column. The column is washed with 10 mis of 5 mM 
myo-inositol and 10 ml of 5 mM Na-borate/60mM Na-foimate. The inositol tris 
phosphates are eluted into scintillation vials containing 10 ml of scintillation cocktail with 
2 ml of 0.1 M formic acid/ 1 M ammonium formate. The columns are regenerated by 
washing with 10 ml of 0.1 M fomuc acid/3M anunonium formate and rinsed twice with 
HjO and stored at 4°C in water. 

Reference is made to Figure 1 . Figure 1 provides an illustration of IP3 production 
from several non-endogenous, constitutively activated version of MCH receptor as 
compared wdth the endogenous version of this receptor. When compared to the 
endogenous version of MCH receptor ("MCH-R wf '), MCH-IC3-SST2 evidenced about a 
27% increase in IP3 accumulation. 

Example 3584 

Detennmation of Compound Using [^SlGTPyS ASSAY 
Direct identification of candidate compounds was initially sareened using 
["S]GTPyS Assay (see. Example 6 of co-pending patent application 09/826,509). 
Preferably, an MCH receptor: Gi Fusion Protein was utilized, according to Example 6(2) 
of co-pending patent application 09/826,509. Several lead hits were identified utilizing 
P^S]GTPyS Assay. 

Example 3585 

High Throughput Functional Screening: FLIPR™ 

Subsequentiy, a functional based assay was used to confirm the lead hits, referred 
to as FLIPR™ (the Fluorometric Imaging Plate Reader) and FDSS6000™ (Functional 
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Drug Screening System). This assay utilized a non-endogenous version of the MCH 
receptor, which was created by swapping the third intracellular loop of the MCH receptor 
with that of the SST2 receptor (see Example 2(B)(2) of patent application serial number 
09/826,509). 

The FLIPR and FDSS assays are able to detect intracellular Ca^"^ concentration 
in cells, which can be utilized to assess receptor activation and determine whether a 
candidate compound is an, for exanq)le, antagonist, inverse agonist or agonist to a Gq- 
coupled receptor. The concoatration of free Ca^^ in the cytosol of any cell is extremely 
low, whereas its concentration in the extracellular fluid and endoplasmic reticulum (ER) is 
very high. Thus, Ihere is a large gradient tending to drive Ca^^into the cytosol across 
both the plasma membrane and ER. The FLIPR™ and FDSS6000™ systems (Molecular 
Devices Corporation, HAMAMATSU Photonics KX) are designed to perform functional 
cell-based assays, such as the measraement of intracellular calcium for high-throughput 
screening. The measurement of fluorescent is associated with calcium release upon 
activation of the Gq-coupled receptors. Gi or Go coupled receptors are not as easily 
monitored throu^ the FLIPR™ and FDSS6000™ systems because these G proteins do not 
couple with calcium signal pathways. 

To confirm the lead hits identified using the p^SlGTPyS assay, Fluorometric 
Imaging Plate Reader system was used to allow for rapid, kinetic measurements of 
intracellular fluorescence in 96 well microplates (or 384 well microplates). Simultaneous 
measurements of fluorescence in all wells can be made by FLIPR or FDSS6000™ every 
second with high sensitivity and precision. These systems are ideal for measuring cell- 
based functional assays such as monitoring the intracellular calcium fluxes that occur 
within seconds after activation of the Gq coupled receptor. 

Briefly, the cells are seeded into 96 well at 5.5x10* cells/well with complete culture 
media QDulbecco's Modified Eagle Medium with 10 % fetal bovine serum, 2 mM L- 
glutamine, 1 mM sodium pymvate and 0.5 mg/ml G418, pH 74) for the assay next day. 
On the day of assay, the media is removed and the cells ace incubated with 100 |j1 of 
loading buffer (4 ^iM Fluo4-AM in complete culture media containing 2.5 mM Probenicid, 
0.5 mg/ml and 0.2% bovine serum albumin) in 5% CO2 incubator at 37°C for 1 hr. The 
loading buffer is rraioved, and the cells are washed with wash buffer (Hank's Balanced 
Salt Solution containing 2.5 mM Probenicid, 20 mM HEPES, 0.5 mg/ml and 0.2% bovine 
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serum albumin, pH 7.4)). One hundred fifty of wash buffer containing varioiis 
concentrations of test compound are added to the cells, and the cells are incubated in 5% 
CO2 incubator at 3TC for 30 min. Fifty fil of wash buffer containing various 
concentratioa of MCH are added to each well, and transient changes in [Ca^^i evoked by 
MCH are monitored using the FLIPR or FDSS in 96 well plates at Ex. 488 nm and Em. 
530 nm for 290 seconi When antagonist activity of compound is tested, 50 nM of MCH 
is used* 

Use of FLIPR™ and FDSSBOGO™ can be accomplished by fbUowing 
manufecturer's instruction (Molecular Device Corporation and HAMAMATSU 
Photonics K.K). 

The results were shp wn below. 



Compound No. 


ICso value (nAl) 


Example 41 


6 


Example 42 


19 



It is intended that each of the patents, applications, piinted publications, and other 
published documents mentioned or refeired to in this specification be herein incorporated 
by reference in ttteir entirety. 

Those skilled in the art will appreciate that numerous changes and modifications may be 
made to the preferred embodiments of the invention and that such changes and 
modifications may be made witiiout departing firom the spirit of the invention. It is 
therefore intended that the appended claims cover all such equivalent variations as fall 
within the true spirit and scope of the inventiojo. 
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What is claimed is: 



1. A compound of Formula I: 




I 



wherein Q is 




R2 




NH2 



HN 



or 



n 



m 



Ri represents 
(OCi-Cisalkyl, 

CrCi6 alkyl substituted by $ubstituent(s) independently selected firom 

•halogen, 

•hydroxy, 

•0x0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 

••carbocyclic aiyl, 

••heterocyclyl, 

••heterocyclyl substttuted by Ci-Cs alkyl, 
•Ci-Cs alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substitucnt(s) independently selected from 

••halogen, 

••nitro, 

♦•carbocyclic aryl, 

••carbocyclic aryl substituted by C1-C3 alkoxy. 
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••Ci-C4alkyl, 

••C1-C4 alkyl substituted by substitue3it(s) indepeadently selected from 
•••0x0, 

•••mono- or di-Ci-Cj alkylamiao, 

•••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aiyl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aiyl, 

•••carbocyclic aiylcaibonylamino, 

•••halogenated carbocyclic azylcarbonylamino, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-ethylideneaminooxy, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 
•mono- or di-Ci-Cs alkylaminocarbonyl, 
•mono- or di-CpCa alkylamino, 

•mono- or di-CrCs alkylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocyclic axylamino substituted by substituent(s) independently selected 
from 

••hydrojqr, 

••Ci-Cs alkyl, 

•CrC3 alkylcalbonylamino, 

•Ci-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 
••Ci-C3 alkylcalbonylamino, 
••carbocyclic arylcalbonylamino, 
••heterocyclyl, 

•C1-C4 alkoxycalbonylamino, 
•heterocyclyl calbonylamino, 
•carbocyclic arylsulfonylamino, 
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•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

••CrC3 alkyl, 

••mono- or di-CrCs allg^lamino, 
•C1-C3 alkylthio, 

•Ci-Cj alkylHiio substituted by substituetntCs) independently selected from 

••mono- or di-carbocycUc aiylaminocarbonyl, 

••halogenated mono- or di-carbocyclic aiylaminocarbonyl, 

••mono- or di-carbocyclic aiylamino, 

••halogenated mono- or di-carbocyclic aiylamino, 

••carbocyclic aiyl, 

••carbocyclic aiyl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(5) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•carbocyclic aiylsulfonyl, 

•halogenated carbocyclic aiylsulfonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by $ubstituent(s) indep^dently selected from 
••nitro, 
••CrC3 alkyl, 
•C3-C6 cycloalkyl, 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••Ci-C3 alkyl, 
••C1-C3 alkoxy, 
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••C2-C3 alkeayl, 

"*C2-C3 alkeayl substituted by caibocyclic aiyl, 

••C2-C3 alkenyl substituted by carbocyclic aiyl substituted Ci-Cs alkylsulfinyl, 
•carbocycUc aiyl, 

•carbocyclic aiyl substituted by substituent(s) indepmdently selected £roin 

••halogen, 

••hydroxy, 

••nitro, 

••CrC4 alky], 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••0x0, 

•••carbocyclic aiyl, 
•••heterocyclyl, 

•••mono- or di-carbocyclic aiylamino, 

•••mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 

••••halogen, 
••••nitro, 
••••C1-C3 alkyl, 
••••Ci-Ca alkoxy, 
••••halogenated C1-C3 alkoxy, 
••C1-C4 alkoxy, 

••Ci-C4 alkoxy substituted by substitueat(s) independently selected from 

•••halogen, 

•••carbocyclic axyl, 

••carbocyclic aiyloxy, 

••CrC3 aDcoxycarbonyl, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-Ci-Cs alfcylamino, 

••mono- or di-carbocyclic aiylamino, 
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—halogenated mono- or di-carbocyclic arylamiao, 
••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••C1-C3 alkoxy, 

•••halogenated C1-C3 alkoxy, 

••mercapto, 

••CrCs alkylthio, 

••halogenated C1-C3 allsylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••C1-C3 alkyl, 

••C1-C3 allqd substituted by carbocyclic aryl, 
••Ci-Cs alkoxy, 

r'Ci-Cs alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(ii) C2-C8 alkenyl, 

C2-C8 alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•0x0, 

•CrC] alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 
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•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

"C1-C3 alkyl, 

••haiogenated Cj-Cs alkyl, 

••C1-C3 alkoxy, 

••haiogenated C1-C3 alkoxy, 

•heteroi^lyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••nitro, 

••CrC3 alkyl, 

♦•Ci-Cs alkoxy, 

(ill) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•CrC3 alkyl, 

•C1-C3 allqrl substituted by substituent{s) independentiy selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 

carbocyclyl substituted by substituent(s) independently selected from 
•hydroxy, 
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•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substitueiit(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•Ci-C9 alfcyl, 

•Ci-Cp alkyl substituted by substituent(s) independently selected ftonni 

••halogen, 

••hydroxy, 

••0X0, 

••Ci-C3 alkoxy, 

-carbocyclic axyloxy, 

••mono- or di-Ci-Ca alkylamino-N-oxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

••mono- or di-carbocyclic arylamino, 

••carbocyclylimino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylanuno substituted by Ci-Ca alkoxy, 
••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by CrCs alkoxy, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) iadependently selected from 

•••halogen, 

•••CrCa alkyl, 

•••halogenated Ci-Ca alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by Ci-Ca allqrl, 
•C2-C3 alkenyl, 
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•C2-C3 aDcenyl substituted by caibocyclic aryl, 
•C1-C9 aUkoxy, 

•C1-C9 alkoxy substituted by substitueat(s) independently selected fix)m 

••hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-Ci-Ca alkylaniino, 
••carbocyclic aiyl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected fiom 

••••halogen, 

••••C1-C3 alkyl, 

••••halogenated Ci-Ca alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aiyloxy, 

•carbocyclic aryl05«y substituted by substituent(s) iixdependently selected fiom 

••halogen, 

••nitro, 

••Ci-C4 alkyl, 

••halogenated CrC4 alkyl, 

••Ci-Cb alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected fionai 

••halogen, 

••Ci-Cs alkyl, 

••halogenated Ci-Q alkyl, 

•(carbocyclic aryl)S(0)20, 
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•carboxy, 

•CrCa alkoxycarbonyl, 

•mono- or di-Ci-Cs aUcylammocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbo<grclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by CrCs alkyl, 
•amino, 

•mono- ordi-Ci-C4 alkylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•C1-C3 alfcynylcarbonylamino, 

•C1-C3 alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)]SIHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by Ci-Cs alkoxy, 
•(carbocyclic aryl)NHC(0)NH substituted by haloganated C1-C3 alkoxy, 
•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylfhio, 
•halogenated C1-C3 alkylfliio, 
•carbocyclic aryltibdo, 

•carbocyclic aryltiiio substituted by substituent(s) independently selected &om 

••halogen, 

••cyano, 

••Ci-C3 alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-CrCs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••Ci-C7allg4, 
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-halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substitueiit(s) independently selected from 
••Ci-Ca alkyi, 
••carbocyclic aryl, 
^•halogenated carbocyclic aiyl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkylcarbonyloxy, 
-carbocyclic aiylcarbonylamino, 
••halogenated carbocyclic arylcariwnylanadno, 
••C1-C3 alkoxycarbonyl, 
••Ci-Ca alkyllhio, 

••C1-C3 alkyllhio substituted by carbocyclic aryl, 

••Ci-Ca alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitro, 

••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 aliyl, 
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•••halogenated Ci-Ca alkyi, 
•CrCs alkoxy, 

•C1-C3 alkoxy substituted by carboqyclic aryl, 
•carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•mono- or di-Ci-Ca alkylamino, 

•C1-C4 alkylcarbonylamino, 

•CrCs alkylthio, 

♦C1-C3 alkenylthio, 

•carbocyclic arylfhio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by CrCs alkoxycarbonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by C1-C3 alkyl, 
•CrCs alkylsulfonyl, 
•caibocycUc aiylsulfonyl, 
■halogenated carbocyclic arylsulfonyl, 
•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated CpCs alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••halogen, 
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••Ci-<:3 alkyi, 
••halogenated C1-C3 alkyl, 
••C1-C3 alkoxy, 
"C1-C3 alkoxycarbonyl; 

Ra is -NHNH2, -NHNHBoc, -N(R20(R2bX morpholino, 4-acetyl-pipera2yl, or 4- 
phenyl-pipera2yl; 
wherein R^a is H or C1-C3 alkyl; 

R^b is CX-C4 alkjd, Ci-Ct alkyl substituted by substituent(s) independently selected &om 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•caibocyclic aryl, 

•carbocyclic aryl substituted by siibstituent(s) independently selected from 

••halogen, 

••CrC3 alkyl, 

••CrC3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aiyl, carbocyclic aryl substituted by substitueiit(s) 

independently selected fipom 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 




N-R3 IV 



wherein Boc is carbamic acid /erf-butyl ester and R3 is Ci-Cs alkyl or C1-C3 alkyl 
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substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aiyl substituted by CrCs alkojgr; 
L is selected from Formula V - XK; 



-XT'" .xr^ jo"^ 

R4 R4 R4 

V Va Vb 



R4 k>^N^ R4 k^N^ R4 KJ'„X> 
VI Via VIb 



^N-'N^ ^'^'^T^ ^^^T^ 



R5 . R5 • R5 

VII Vila Vllb 



(^y^i^^ r^^" r^-^^'^N'' 

R4 R4 R4 

VIII villa Vlllb 

R5 R5 R5 

^^y"^^ r^*^^ r^''^^ 

^ISj-Vx^ ^N*^^ ^N*^^ 

R4 R4 R4 

IX IXa IXb 



R5 




^ R4 



XI XII Xill 
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wherein R4 is H or C1-C3 alkyl; 

is H, C1-C3 alkyl, or C1-C3 allgrl substituted by a substituted carbocyclic aryl; 
Y is -S(0)2-, -C(OK or .(CH2U 
mis 0 or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, biphenyl, or phenanthryl; 

carbocyclyl is 10,11 -dihydro-5"OXO-dibenzo[a,d]cyclohepiyl, 1-oxo-indanyl, 7,7- 
diniethyl-2-oxo-bicyclo[2.2.1]heptyl, 9J¥-£luorenyl, 9-oxo-fluorenyl, acenaphthyU 
anthraquinonyl, C-fluoren-9-ylidene, indanyl, indenyl, 1,2,3,4-tetrahydro-naphthyl, or 
bicyclo[2.2.1]hepteny; 

heterocyclyi is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyI, 1,2,3-triazolyl, 
l,2-dihydro-3-oxo-pyrazolyl, l,3,4-tiiiadia2olyl, l,3-dioxo-i$oindolyl, 1,3-dioxolanyl, IH- 
indolyl, l£r-pynolo[2,3-c]pyridyl, lif-pyrrolyl, l-oxo-3/f-isobenzofiiranyl, 2,2',5*;2"- 
terthiophenyl, 2,2'-bithiopheayl, 2,3-dihydro-l-oxo-isoindolyl, 2,3-dihydro- 
benzo[l,4]dioxinyi, 2,4-dihydro-3-oxo-pyrazolyl, 2f/"-benzopyranyI, 2-oxo-benzopyrauyl, 
2-oxo-pyTrolidinyl, 3,4-dihydro-2ff'benzo[l,4]oxazinyl, 3,4-dihydro-2ff- 
benzo[b][l,4]dioxepinyI, 4//'-benzo[l,3]dioxinyl, 4i?-ben2opyranyl, 4-oxo-l,5,6,7- 
tetrahydro-iadolyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo-benzopyranyl, 9,10,10-trioxo- 
thioxanthenyl, 9i/'-carbazolyl, 9i/'-xanthenyl, azetidinyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, beiizo[b]thienyl, benzofuryl, benzothiazolyl, 
cinnolyl, furyl, imidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, xnorpholino, morpholinyl, 
oxazolyl, oxolanyl, piperazyl, piperidyl, piridyl, pyrazolo[5,l-b]thiazolyI, pyrazolyl, pyridyl, 
pyrimidyl, pynolicfyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, tfaiolanyl, 2,3- 

1065 



wo 03/02S641 



PCT/US02/31059 



dihydro-beazofliryl, tetrahydro-thienyl, or benzofuranyl; 
halogen is fluoro, chloro, bromo, or iodo; 
or a salt thereof. 

2. A compound according to claim I, \^erein Q is Fomuia 11; 
Ri represaats 
©CrCioalkyl, 

Ci-Cio alfcyl substituted by substituent(s) independently selected from 
•halogen, 

•0X0, 

♦CrCj alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•CrCa alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

♦carbocyclic aiyloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••CrC4alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic arylcarbonylamiao, 
•••halogeuated carbocyclic arylcarbonylamino, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by Ci-Ca alkyl, 
•substituted heterocyclyl-ethylideneanainoo^, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aiyl, 

•mono- or di-CrCa alkylaminocarbonyl, 

•mono- or di-carbocyclic aiylamino, 

•mono- or di-carbocyclic arylamino substituted by hydroxy, 

•C1-C3 alkylcalbonylamino, 
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•C1-C3 alkylcalbonylamino substituted by substituent(s) independently selected firom 
►•C1-C3 allqrlcalbonylamino, 
►•caibocyclic aiylcalbonylamino, 
••heterocyclyl, 

'C1-C4 alkoxycalbonylamino, 
^heterocyclyl calbonylamino^ 
►carbocyclic arylsulfonylamino, 

'caibocyclic arylsulfonylamino substituted by substituent(s) independently selected fix>m 
►•nitro, 

••C1-C3 alkyl, 

'•mono- or di-Ci-Ca allqrlamino, 
'Ci-€3 alkylthio, 

►Ci-Ca alkylthio substituted by substituent(s) independenfly selected j&om 
'•mono- or di-carbocyclic arylaminocarbonyl, 
'•halogenated mono- or di-carbocyclic arylaminocarbonyl, 
'•carbocyclic aryi, 

'•caibocyclic aryl substituted by 5ubstituent(s) independently selected from 
•••halogen, 
'••Ci-Cs alkoxy, 
'carbocyclic azylthio, 

■carbocyclic arylthio substituted by substituent(s) independently selected from 

'•halogen, 

'•CrCs alkyl, 

'carbocyclic arylsulfonyl, 

'halogenated carbocyclic arylsulfonyl, 

'heterocyclylthio, 

►heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 

^•Ci-Ca alkyl, 
'C3-C6 cycloalkyl, 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 
'C3-C6 cycloalkenyl, 
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•carbocyclyl, 

•carbocyclyl substituted by substituent{s) independently selected fiom 

••halogen, 

-CrCs alkyl, 

••Ci-Cs alkoxy, 

••C2-C3 alkenyl, 

•'C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

•■halogen, 

••hydroxy, 

••nitro, 

••CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aiyl, 
•••heterocyclyl, 
••CrC4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independentiy selected from 

•••halogen, 

•••carbocyclic aiyl, 

••carbocyclic atyloxy, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic aiylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••CrCs alkyl, 
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■••C1-C3 alkoxy, 
•••halogenated C1-C3 alkoj^, 
••mercapto, 
••CrC3 alkylthio, 
••halogenated C1-C3 aD^lfhio, 
••C1-C3 alkylsulfonyl, 
••C3-C6 cycloalfcyi, 
••carbocyclic aiyl, 
••heterocyclyl, 
•heterocyclyl, 

•heterocyclyl sxibstituted by substituent(s) independently selected from 

••hydroxy, 

"CrCs alkyl, 

••C1-C3 alkyi substituted by carbocyclic aiyl, 
••C1-C3 alkoxy, 

••Ci"C3 alkoxy substitated by carbocyclic aiyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(ii) C2-C6 alkenyl, 

C2-C6 alkenyl substituted by sabstituent(s) independently selected from 
•0x0, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C2 alkyl, 

••halogenated C1-C3 alkyl, 

••Ci-Cs alkoxy, 

••halogenated CrC3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
•• hydroxy, 
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••CrCs alkyl, 
••C1-C3 alkoxy, 

(iii) C3-C6 cycloalkyl, 

Ca-Ce cycloalkyi substituted by substitQent(s) independently selected from 
•CrC3 alkyl, 

•Ci-Cs alkyl substituted by substitueat(s) independentiy selected from 
••0x0, 

••carboqyclic aryl, 
•carbocyclic aiylcarbonylamino, 
•carbocyclic aryl, 

(iv) carbocyclyl, 
carbocyclyl substituted by nitro, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-C9 aliyl substituted by substituent(s) independentiy selected from 

••halogen, 

••0x0, 

••carbocyclic aiyloxy, 
••carbocyclyliroino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylaminocarbonyl, 

•♦mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 

••carbocyclic aiyl substituted by substituent(s) independentiy selected from 
•••halogen, 
— C1-C3 alkyl, 
—halogenated C1-C3 alkyl, 
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••heterocyclyl, 

••heteiocyclyl substituted by C1-C3 alkyi, 
•Cx-C? alkoxy, 

•C1-C7 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••caibocyclic aiyl, 

•CrC3 alkylcarbonyloxy, 

•carbocyclic aiyloxy, 

♦carbocyclic aryloxy substituted by C1-C3 alkoxy, 

•Ci-Cs alkoxycarbonyl, 

•mono- or di-Ci-Ca alkylaminocarbonyl, 

•mono- or di-Ci-Cj alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyI, 
•amino, 

•mono- or di-Ci-Ca alkylamino, 
•Ci-Cs alkynylcarbonylamino, 

•Ci-Ca alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonyknaino substituted by Ci-Cs alkyl, 
•(carbocyclic aiyl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by Cr C3 alkoxy, 
•(carbocyclic aryl)NHC(0)NH substituted by haloganated CrCs alkoxy, 
•Ci-Cs alkylthio, 
•halogenated C1-C3 alkylthio, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by cyano, 
•C1-C3 alkylsulfonyl, 
•mono- or di-d-Ca alkylaminosulfonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected fiom 
••C1-C7 alkyl, 
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••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•hetearocyclyl substituted by substituent(s) independently selected fix)m 
-CrCa alkyl, 
••carbocyclic aryl, 
••halogaiated carbocyclic aryl, 
(yi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected fix)m 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by subsdtuent(s) independently selected from 

••halogen, 

••0x0, 

••Ci-C3 alkylthio, 

♦•C1-C3 alkylthio substituted by carbocyclic aiyl, 

••Ci-Ca alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•Ci-Cs alkoxy, 

•carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected jfrom 

••halogen, 

••Ci-Ca alky], 

•Ci-C3 alkylthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylfhio, 

•C1-C3 alkylsulfonyl, 

•carbocycHc arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by Ci"C4 alkyl, 
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•carbocyclic aiyl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••nitre, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyl, 

•hetCTOcyclyi substituted by substituent(s) independentfy selected from 
••CrCa aliyl, 
••halogenated CrCa alkyl; 
Yis^C(0>; 

wherein carbocyclic aiyl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclylis 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, l-oxo-indanyl, 9ff- 
fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraquiaonyl, C-fluoren-9-ylidene, indanyl, 
indenyl, 1^^,4-tetrahydro-naphthyl, orbicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l^-dihydro-3-oxo-pyra2X>lyl, 1,3- 
dioxo-isoindolyl, Iff-indolyl, IfT-pyrrolyl, l-oxo-3/Hsobenzofuranyl, 2,3-dihydn)- 
ben2o[l,4]dioxinyl, 2,3-dihydro-ben2ofuryl, 2,4-dihydro-3-oxo-pyrazolyl, IE- 
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2fl'- 
benzo[b][l,4]dioxepinyl, 4-oxo-l,5,6,74etrahydro-indolyl, 4-oxo-3,4-dihydro-phthalazinyl, 
4-oxo-benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9ff-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[13]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, cinnolyl, 
fiityl, imidazolyl, isoxazolyl, morpholino, moipholinyl, oxazolyl, oxolanyl, pipeiidyl, 
piridyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, 
thienyl, thiolanyl, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo; 

or a salt thereof. 

3. A compound according to claim 2, wherein 
Ri represents 
(i)CrCio alkyl, 

CrCio alkyl substituted by substituent(s) independently selected from 
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•0X0, 

•di-propylaminocarbonyl, 

•meliioxy substituted by carbocyclic acyl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogexiated carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•terf-butoxycarbonylamiuo, 

•carbocyclic aiylcarbonylamino, 

•C1-C2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected j&om 

••halogenated carbocyclic atyl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic aiylthio, 

•hettocycl)dthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•Cs-Ce cycloalkyl, 

•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substitujent(s) independentiy selected ftom 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted methylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••Ci-C4 alkyl substituted by substituent(s) mdependenfly selected ftom 

1074 



wo 03/028641 



PCTAJS02/310S9 



•••0X0, 

•••carbocyclic aiyl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aiyl, 

••carbocyclic aiyloxy, 

••halogenated mono-carbocyclic aiylaminocarbonyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
♦•C1-C2 alkyl, 

•• Ci-Ci substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aiyl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aiyi substituted by nitro, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 

•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aiyl, 

carbocyclic aiyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 
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•cyano, 
•nitro, 

•Ci-C9alkyU 

•C1-C9 alkyl substituted by substitueiit(s) independently selected j&om 

••halogen, 

••0x0, 

••caxbocyclic aryl, 

•■carbocq^clic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C7 alkoxy, 

•halogenated C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by caxbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aiyl, 

•carbocyclic arykulfonylamino substituted by methyl, 

•(carbocyclic aiyl)NHC(0)NH substituted by halogenated meliioxy, 

•halogenated me&ylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•niono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) iudependentiy selected from 

•halogen, 

•nitro, 

•CrC4 alkyl, 
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•C1-C4 alkyl substituted by sijbstituejat(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocydic aiyl, 

••caibocyclic aryl, 

••halogenated carbocyclic aiyl, 

••hetetocyclyl, 

•me&oxy, 

•carbocyclic aiyloxy, 

•carbocyclic axyloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic aiylsidfonyl substituted by C1-C4 alkyl, 
•carbocyclic aiyl, 
•halogenated cadx>cyclic aryl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected fix)m Formula Va, Villa, or IXa; 

vdierein R4 and R5 are independenfly selected from H or C1-C3 alkyl; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, 1,2,3,4-tetrahydro-naphthyl, orbicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, i;2,3-triazolyl, l,2-diliydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, lif-indolyl, li?-pyrrolyl, l-oxo-Sif-isobenzofiiranyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,4-dihydro-3-oxo-pyrazolyl, Zff-benzopyranyl, 2-oxo-ben2opyranyl, 
3,4-dihydro-2J¥-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo- 
benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9if-xanthenyl, azetidinyl, benzinudazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, fiiiyl, imidazolyl, isoxazolyl, 
morpholino, moipholinyl, oxolanyl, piperidyl, piridyl, pyrazolyl, pytidyl, quinolyl, 
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quinoxalyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isomdolyl, 2,3- 
dihydro-benzoftiryl, 2-oxo-pyrroKdinyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, cinnolyl, 
pyrimidyl, pyrrolidyi, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo; 

orasaltttxereof. 

4. A compound according to claim 3, wherein 
Ri represents 

(i) CrCio alkyl substituted by substituent(s) independently selected from 

•0X0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heteiocyclylo:^ substituted by methyl, 

•substituted heterocyclyl-ethylideneaininooxy, 

•ferf-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino^ 

•CrC2 alkylthio, 

•Ci-Cz alkylthio substituted by substituent(s) independently selected from 

••halogenated caibocyclic aryl, 

••carbocyclic aiyl substituted by methoxy, 

•carbocyclic arylthio, 

•hetrocyclyltfaio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 
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••ethenyl substituted by carbocyclic aryl substituted methylsulfinyl, 

•carbocyclic aiyl substituted by substituent(s) independently selected ftom 

••halogen, 

••hydroxy, 

••nitro, 

••CrC4alkyl, 

**CrC4 alkyl substituted by substituent(s) independently selected from 

•••0X0, 

•••carbocyclic aiyl, 

•••heterocyclyl, 

••CrC4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aiyl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

♦•carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(5) independently selected jOrom 
••CrC2allyl, 

•• CrC2 substituted by carbocyclic aiyl, 
••methosy, 

••methoxy substituted by carbocyclic aiyl, 
••carbocyclic aiyl, 
••halogmated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aiyl, 
•carbocyclic aiyl, 
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(iv) carbocyclyl, 

(v) carbocyclic aiyl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•Ci-C9 alkyl, 

•CrC9 alkyl substituted by substituent(s) independently selected firom 

••halogen, 

••oxo, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

♦•carbocyclic aryloxy, 

•CrC? alkoxy, 

•halogenated C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carboq^clic aryloxy substituted by meflioxy, 
•annno, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylatnino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated mefliylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independenfly selected from 
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•halogen, 
•nitro, 

•CrQalkyl, 

•CrC4 alkyl substituted by substitueut(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated caibocyclic aiyl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by CrC4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

L is selected jBx)m Formula XX - XXH; 




XX 



XXI 



XXII 



TAdierein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, antihraquinonyl, C-fluoren- 
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9-ylideae, 1,2,3,4-tetrahydro-naphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is l,2,3-tbiadia2olyl, 1,2,3-triazolyl, l,2-<iihydro-3-oxopyrazolyl, lif- 
indolyl, Iff-pyrrolyl, 2,4-dihydro-3-oxo-pyrazolyI, 2i?-ben2opyxanyl, 4-oxo-benzopyraiiyl, 
azetidinyl, benzo[b3thienyl, furyl, isoxazolyU morpholinyl, piperidyl, piridyl, pyrazolyl, 
pyridyl, quinolyl, thiazolidyl, tiuazolyl, fhienyL, tiiiolanyl, 23-dihydro-l-oxo-isoindolyl, 
2^3-dihydro-benzofuryl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidmyl, 4-oxo-l,5,6,7-tetrahydro- 
indolyl, 9ff-xanfhenyl, cinnolyl, imidazolyi, moipholino, pyrijooddyl, pyrrolidyl, tetrahydro- 
thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, cbloro, bromo, or iodo; 

or a salt thereof. 

5. A compound according to claim 4, wherein 
Ri represents 

(i) C1-C5 alkyl substituted by substituent(s) independently selected fiom 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•noLethylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethyUdeneaminooxy, 

•fert-butoxycarbonylaroino, 

•carbocyclic arylcarbonylamino, 

•Ci-dalkylthio, 

•Ci-Ci alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by metibyl, 
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•cyclohexenyl, 

•carbocyclyl substituted by substituent(s) indepeadently selected j&om 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aiyl substituted methylsulfinyl, 

•carbocyclic aiyl substituted by substitueirt(s) independently selected from 

••halogen, 

••hydroxy, 

♦•nitro, 

•• CrC4alkyl, 

••C1-C4 alfcyl substituted by substitueat(s) independently selected ftom 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

••C1-C2 alkoxy, 

••halogenated Ci-Cz alkoxy, 

••C1-C2 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aiyl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••Ci-Ciallq^l, 

•• CrC2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

Cii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aiyl, 
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•carbocycKc aiyl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected fiom 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocycKc aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•CrC4alkyI, 

•Ci-Cz alkyi substituted by substituent(s) independently selected fiom 

••halogeri, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C2 alkoxy, 

•halogenated C1-C2 alkoxy, 

•CrCa alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aiyloxy, 

•carbocyclic aryioxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocycUc aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)TS[HC(0)NH substituted by halogenated methoxy, 

•halogenated mefhylthio, 

•carbocyclic arylthio substituted by cyano, 

•di'propylamino sulfonyl, 
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•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic axyl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independeutly selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•CrC4 alkyl substituted by substitueiit(s) independently selected from 
••halogen, 

••methyltiiio substituted by halogenated carbocyclic aryl, 

••caibocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•mefhoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkyllhio, 

•propenyltfaio, 

•carbocyclic arylffaio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by methyl, 

•carbocyclic aryl, 

•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by methyl, 

•carbocyclic aryl substituted by nitro, 

•heterocyclyl; 

wherein carbocyclic aryl is phenyl , naphthyl, or biphenyl; 
carbocyclyl is 1-oxo-indanyl, ind^yl, 9-oxo-fiuorenyl, 1,2,3,4-tetrahydro-naphthyl, 
or bicyclo[2.2-l]hepteny, 

heterocyclyl is IK-indolyl, 2,4-dihydro-3-oxo-pyraz»lyl, fiiryl, pyrazolyl, pyridyl, 
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thienyl, l;,2,3-triazolyl, lif-pyTrolyl,2,3-dihydro-l<)XO-isomdolyl,23-dihydro-b^ 
2/i'-beiizopyraiiyl, 2-oxo-benzopyranyl, 4-oxo-l,5,6,7-tetrahydro-in(iolyl, imidazolyl, 
isoxazolyl, morpholiao, moipholinyl, pyrazolyU pyrimidyl, quinolyl, thiazolyl, tetrahydro- 
thieayl, benzofuranyl, or benzothiazolyl; 

halogen is fLuoro> chloro, bromo, or iodo; 

or a salt thereof. 

6. A compound accordmg to claim 5 of Foimua I selected j&om Ihe group consisting 

of 
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; or, in case a salt thereof. 
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7. A compound according to claim 3, wherein 
Ri represents 

(i) Ci.Cioalkyl, 

CrCio alkyl substituted by substituent(s) independently selected fiom 
•C3-C6 cycloallsyl, 
•carbocyclic aryl, 
•heterocyclyl, 

(ii) C3-C6 cycloalkyi, 

(iii) carbocyclic aryl, 

(iv) or heterocyclyl; 

L is selected from Formula XX - XXII; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

heterocyclyl is 1,3-dioxo-isoindolyl, IJ^-indolyl, l-oxo-3/f-isoben2ofuranyl, 2,3- 
dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2iy-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro- 
phthalazinyl, 9,10,1 0-trioxo-thioxanthenyl, 9/?-xanthenyl, benTi'midazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyI, benzo[b]thienyl, furyl, imidazolyl, isoxazolyl, 
morpholino, oxolanyl, piperidyl, pyiidyl, quinoxalyl, thienyl, quinolyl, or benzothiazolyl; 

or a salt thereof. 

8. A compound according to claim 7, wherein 
Ri represMits 

(i) CrC4 alkyl, 

Ci-Q alkyl substituted by 5ubstituent(s) independently selected from 

•cyclopentyl, 

•carbocyclic aryl, 

•heterocyclyl, 

(ii) carbocycUc aryl, 

(iii) or heterocyclyl; 

wherein carbocycUc aryl is phenyl, naphthyl, anthranyl, or biphenyl; 
heterocyclyl is 9if-xanfhenyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, 
benzo[b]thienyl, thienyl, 1/f-indolyl, qtrinoxalyl, quinolyl, or benzothiazolyl; 
or a salt thereof. 
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9. A compound according to claim 8 of Foimua I thereof selected from the group 
consisting of 



1118 



wo 03/028641 



PCTAJS02/31059 




1119 



wo 03/028641 



PCT/US02/31059 




1120 



wo 03/028641 



PCTyDS02/31059 




1121 



wo 03/028641 



PCTAJS02/31059 






; or, in case of, a salt thereof. 
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10. A conqwund according to claim 1, wherein Q is Fomuia H; 
Ri represents 
(i)Ci-CiaalkyI, 

CrCio alkyi substituted by substituent(s) independently selected fiom 

•halogen, 

•hydroxy, 

•0X0, 

•C1-C3 alkoxy, 

•CrC3 alkoxy substituted by substitueat(s) independently selected from 

••carbocydic aiyl, 

••heterocyclyl, 

••heteiocyclyl substituted by CrCa alkyl, 
•carbocyclic aiyloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by CrCa alkoxy, 
••Ci-C4alkyl, 

••C1-C4 alkyl substituted by substituent(s) independentfy selected from 
•••mono- or di-Ci-Ca alkylamino, 

•••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

•••mono- or di-CrCs alkylamino substituted by halogenated carbocyclic aryl, 

•mono- or di-CpCs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by sub5titueut(s) independently selected from 
••cyano, 

•♦carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocycIic arylammo substituted by Cj-Cj alkyl, 
•CrCa alkylcalbonylamino, 
•CrC4 alkoxycalbonylamino, 
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•carbocyclic axylsulfonylamino, 

•carbocycUc aiylsulfonylamino substituted by substituent(s) independently selected from 
••nitro, 

••C1-C3 alkyl, 

••mono- or di-CrCa alkylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylatnino, 
••halogenated mono- or di-carbocyclic aiylamino, 
••carbocyclic aiyl, 

••carbocycUc aryl substituted by substitueut(s) independently selected fiom 
•••halogen, 
—C1-C3 alkoxy, 
♦carbocyclic aiylthio, 

•carbocyclic aiylthio substituted by substituent(s) independently selected from 

••halogen, 

••CrCa alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic atylsulfonyl, 

•heterocyclylthio, 

•C3-C6 cycloalkyl, 

•C3-C6 cycloallgrl substituted by C1-C3 allsyl, 
•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected fiom 

••halogen, 

••Ci-Caalkyl, 

••Cz-Csalkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 
••halogen, 
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••hydroxy, 
••nitro, 
••C1-C4 alkyl, 

••Ci-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••carbocyclic aryl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylanoJno substituted by substituent(s) independently selected 
from 

••••halogen, 

••••nitro, 

••••Ci-Cs alkyl, 

••••C1-C3 alkoxy, 

••••halogenated Ci-Cs alkoxy, 

••C1-C3 alko3^, 

••C1-C3 alkoxy substituted by substituent(s) independently selected from 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkoxycarbonyl, 

••mono- or di-Ci-Ca alkylamino, 

••CrCa alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyi, 

••caibocyclic aryl, 

••heterocyclyl, 

•het^ocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••CrC3 aliyl, 
••C1-C3 alkoxy, 
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••C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogejoated carbocyclic aryl, 
(ii)C2-C8alkenyl, 

C2-C8 alkenyl substituted by substituent(s) independently selected from 

•halogen, 

♦C1-C3 alkoxy, 

•CrCa alkoxy substituted by carbocyclic aiyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by nitro, 

(iii) C2-C4alkynyI, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) Ca-Ce cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

•CrC3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-CrCs aQjyianiino, 

•mono- or di-Ci-C3 alkjrlamino substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by CrC3 alkyl, 

(vi) carbocyclyl, 

carbocyclyl substituted by substituent(s) independently selected from 
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•hydroxy, 
•nitro, 

(vii) carbocycUc aryl, 

caibocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitio, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by sub5tituent(s) independently selected from 

••halogen, 

"hydroxy, 

••0x0, 

♦•CrCs alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-Ci-Cs alkylamino-N-oxy, 

••mono- or di-CrCa alkyiaxnino, 

••mono- or di-Ci-Ca allgrlamino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyi, 

••heterocyclyl substituted by Cx-C^ alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•CpCg alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-CrCa alkylamino, 
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••carbocyclic axyl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) iiidq)endently selected from 
•••heterocyclyl, 

—heterocyclyl substituted by substituent(s) independently selected from 

••••halogen, 

••••CrCs alkyl, 

••••halogenated d-Cs alkyl, 

•C2-C3 alkeayloxy, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C4 alkyl, 

••halogenated C1-C4 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated CpCs alkyl, 

•(carbocyclic aryl)S(0)20, 

•carbojqr, 

•C1-C3 alko3cycarbonyl, 

•mono- or di-CrCs alkylaminocarbonyl, 

•mono- or di-d-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•amino, 

■mono- or di-Ci-Q alkylamino, 

•mono- or di-CrC4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•C1-C3 alkylcarbonylamino, 
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•carbocyclic arylsulfonylamino, 

•carbocyclic aiylsulfonylamino substituted by C1-C3 alkyi, 
•(caibocycKc aryl)NHC(0)NH, 

•(carbocyclic aiyI)NHC(0)NH substituted by C1-C3 alkoxy, 

•(carboq^Uc aiyl)NHC(0)NH substituted by haloganated CrC^ alkoxy, 

•Ci-C3 alkyltihio, 

•halogenated C1-C3 alkylthio, 

•carbocyclic aiylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by CrCa alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•Ci-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 
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"0X0, 

••CrCs alkylcarbonyloxy, 
••C1-C3 alkoxycarbonyl, 
••C1-C3 alkylHuo, 

••C1-C3 alkylfliio substituted fay carbocyclic aiyl, 

••Ci-Cs alkylthio substituted by halogenated carbocyclic aiyl, 

••carbocjrclic aryl, 

•♦carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitco, 

••heterocyclyl, 

•C1-C3 alkoxy, 

•CrC3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by Ci-Cs aOsyU 

•mono- or di-Ci-C3 alkylamino, 

•CrC4 alkylcarbonylamino, 

•CrC3 allqrlthio, 

•carbocyclic aiylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclylthio, 

•heteroqjrclylthio substituted by C1-C3 alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic aiylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 
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••halogenated C1-C3 alkyl, 
••C1-C3 alkoxy, 
••halogenated C1-C3 alkoxy, 
•heterocyclyi, 

•heterocyclyl substituted by substituent(s) independently selected Scorn 
••C1-C3 allqrl, 
••halogenated C1-C3 alkyl, 
••CrC3 alkoxy, 
••C1-C3 alkoxycarbonyl; 

Yis-(CH2)tii,mis0or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, biphenyl, or phenaatbryl; 
carbocyclyl is 9iZ''£luorenyly 9-oxo-fluorenyl, acenaphthyl, anfhraquinonyl, indanyl, or 
indenyl; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l^-dihyclro-3-oxo-pyrazolyi, 
1^,4-thiadiazolyl, 1,3-dioxo-isoindolyl, l,3-dioxolanyl» li?-indolyl, lif-pycrolo[2:3- 
cjpyridyl, Lff-pyxrolyl, 2;2',5';2"-terthiophenyl, 2,2'-bithiophenyl, 2,3-dihydro-l-oxo- 
isoindolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 2,3-dihydro-benzofuiyl, 2,4-dihydro-3-oxo- 
pyrazolyl, 2ff-benzopyianyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2/f-benzo[l,4]oxa2dnyl, 3,4- 
dihydro-2iijr-benzo[b][l,4]dioxepinyl, 4H-benzo[l,3]dioxinyl, 4/f-benzopyianyl, 4-oxo- 
1,5,6,7-tetrahydro-indolyl, 4-oxo-benzopyianyl, 9flH:arbazolyl, 9i?-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofuryl, benzothiazolyi, furyl, 
imidazo[2,l-b]thiazoIyl, imidazolyl, isoxazolyl, moipholino, moipholinyl, oxolanyl, 
pipera2yl, piperidyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, 
quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, or thiolanyl; 

halogen is fluoro, chloro, bromo, or iodo; 

or a salt thereof. 

1 1 . A compound according to clainai 10, wherein 
Ri represents 

(i) Ci-Cio Bikyi substituted by substitaent(s) independentty selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
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•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•mono-Ci-C2 alkylamino substituted by cyano, 

•mono- or di-CrC2 alkylamino substituted by carbocyclic aiyl, 

•mono-carbocyclic arylamino, 

•mono-carbocyclic aiylamino substituted by methyl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••C1-C4 alkyl substituted by hydroxy, 
••C1-C2 alkoxy, 
♦•halogenated C1-C2 alkoxy, 
•heterocyclyl substituted by carbocyclic aryl, 

(ii) C2-C8 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by methojqr, 

(iii) C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carboqrcly], 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•Ci-C9 alkyl, 

•halogenated C1-C9 alkyl, 

1132 



wo 03/028641 PCT/DS02AJ1059 

•C1-C9 alkoxy, 

•CrC9 alkoxy substituted by substitueQt(s) independently selected from 
••halogen, 

••halogenated carbocyclic aiyl, 

•propenyloxy, 

•oiethylamino, 

•di-Ci-Ci alkylamino, 

•di-Ci-Ca alkylamino substituted by cyano, 

•methyltiiio, 

•halogenated methylthio, 
(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•CrC4 alkyl, 

•C1-C4 alkyl substituted by hydroxy, 
. •C1-C4 alkyl substituted by carbocyclic aiyl, 
•methoxy, 

•Ci-Ci alkoxycarbonyl, 

•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is mefhylamino or dimefhylanaino; 

L is selected from Formula Va, Villa, or EXa; 

wherein carbocyclic aryl is phenyl, naphthyl, biphenyl, or phenanthryl; 

carbocyclyl is 9if-fluorenyl, acenaphthyl, or anthraquinonyl; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3'K)Xo-pyrazolyl, 1,3- 
dioxolanyl, l/f-indolyl, lif-pyrrolyl, 2;2\5',2"-terthiophenyl, 2,2'-bitiiiophenyl, 2,3- 
dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2fl'-ben2o[l,4]oxazinyl, 4-oxo-benzopyranyl, 9H- 
cafbazolyl, 9iy-xanthenyl, benamidazolyl, ben2o[l,3]dioxolyl, ben2»[b]thienyl, benzofinyl, 
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benzothiazolylj furyl, imidazolyl, isoxazolyl, oxolanyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, 
pyridyl, pyrimidyl, quinolyl, quinoxalyl, tfaiazolidyl, thiazolyl, thienyl, 2//-benzopyranyl, 
4iy-beiizo[l,3]dioxinyl, azetidinyl, imidazo[2,l-b]thiazolyl, morpholinyl, or 2,3-dihydro- 
benzofuiyl; 

halogen is fluoro, chloro, bromo, or iodo; 

or a salt thereof. 

12. A compound according to claim 11, wherein 
Ri represents 

(i) C1-C7 aUcyl substituted by substituent(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aiyl, 
•carbocyclic aryloxy, 
•halogenated carbocyclic aryloxy, 
•raono-ethylamino substituted by cyano, 
•di-methylamino substituted by carbocyclic aiyl, 
•mono-carbocyclic aryiamino, 
•mono-carbocyclic aiylamino substituted by methyl, 
•carbocyclic arylsuMbnylamino substituted by methyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••CrC4 alkyl substituted by carbocyclic aiyl, 
••CrC4 alkyl substituted by hydroxy, 
••metoxy, 

••halogenated methoxy, 

•heterocyclyl substituted by carbocyclic aryl, 

(ii) C2-C7 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aiyl, 

•carbocyclic aryl, 
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•carbocyclic aryl substituted by metiioxy, 

(iii) butynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•CrC2 alkyl, 

•halogenated metibyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected firom 
••halogen, 

♦•halogenated carbocyclic aryl, 

•propenyloxy, 

•di-Ci-C2 alkylamino, 

•di-Ci-Ci alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 

(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected fcom 

•halogen, 

•CrCa alkyl, 

•C1-C3 alkyl substituted by hydroxy, 
•CrCa alkyl substituted by carbocyclic aryl, 
•methoxy, 
•ethoxycarbonyl, 

•carbocyclic arylthio substituted by methoTQ^carbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 
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•♦halogen, 

••halogenated methyl, 
•heterocyclyl; 

L is selected from Formula XX - XXH; 

wherein carbocyclic aryl is phwyl, naphtfiyl, or biphenyl; 

carbocyclyl is acenaphthyl; 

heterocyclyl is Iff-mdolyl, Ifl'-pyrrolyl, 2,3-dihydro-beiizo[l,4]dioxinyl, 9H- 
carbazolyl, beazo[l,3]dioxolyl, furyl, pyrazolyl, thienyl, 4-oxo-benzopyratiyl, azetidinyl, 
imida2X)[2,l-b]thiazolyl, pyridyl, imidazolyl, 2,3-dihydro-benzofui3d, or benzo[b]fhieiiyi; 

halogen is fluoro, chloro, bromo, or iodo; 

or a salt thereof. 

13. A compound according to claim 12 of Fonnua I selected from the group 
consisting of 
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; or, in case a salt fhereofl 
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14, A compound according to claim 1, whereia Q is Fomura 11; 
Ri represents 

(i) Ci-Ci6aIkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected fix>m 

•halogen, 

•carbocyclyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substituent(s) independently selected fiom 

••halogen, 

••nitro, 

••CrCa alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

(ii) C2-C3 alkenyl, 

C2-C3 alkenyl substituted by carbocyclic aryl, 

(iii) carbocyclic aryl, 

carbocyclic aiyl substituted by substituent(s) independratly selected from 

•halogen, 

•cyano, 

•nitro, 

•C1-C5 alkyl, 

•CrCs alkyl substituted by substituent(s) indqpendently selected from 

••halogen, 

••0x0, 

♦C2-C3 alkenyl, 
•C1-C4 alkoxy, 

•Ci-C4 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••heterocyclyl, 

••halogenated heterocyclyl, 

•carbocyclic aryloxy, 
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•carbocyclic aiyloxy substituted by substituent(s) independently selected from 

"halogen, 

•nritro, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••CrC3 alkyl, 

••halogenated C1-C3 alkyl, 

•Ci-Ca alkoxycarbonyi, 

•mono- or di-Cj-C4 alkylamino, 

•Ci-Ca alkylcarbonyiamino, 

•carbocyclic axyl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylsulfonyl, 
•carbocyclic aryl, 
(iv) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected jBrom 

•halogen, 

•Ci-Ca alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected fiom 

••halogen, 

••0x0, 

••carbocyclic aiylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••CrC3 alkyl, 

•••halogenated Ci-Cs alkyl, 

•C1-C3 aUcoxy, 

•C1-C3 alkylcarbonyiamino, 

•carbocyclic arylsulfonyl, 
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•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aiyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl; 
Y is -8(0)2-; 

wherein carbocyclic aryl is phenyl , biphenyl, or naphthyl; 

carbocyclyl is 7,7-dimethyI-2-oxo-bicycIo[2.2.1]heptyl; 

heterocyclylis 1^,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazoIyI, lif-pyirolyl, 
benzo[2,l,3Joxadiazolyl, benzo[b]thienyl, fiiryl, iraidazolyl, isoxazolyl, pyrazolyl, pyiidyl, 
quinolyl, thiazolyl, or thienyl; 

halogen is fluoro, chloro, bromo, or iodo; 

or a salt thereof. 

15. A compound according to claim 14 of Fonnua I selected from the group 
consistii^ of 
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16. A compotmd according to claim 1, wherein Q is Fomura H; 
Ri is selected from H, -COj'Bu, or -COzBn (Bn is a benayl group); 
R2 is methylamino or dimethylamino; 

L is selected from Formula XX - XXII; 
Y is a angle bond; 
or a salt thereof. 

17. A method for modulating the G-protein receptor. SLC-1, comprismg the step of 
contacting said SLC-1 with a MCH receptor antagonist. 

18. A method for modulating the G-protein receptor, SLC-1, comprising the step of 
contacting said SLC-1 with a compound of claims 1-16. 

19. The method of prophylaxis or treatment of obesity, obesity related disorders, 
anxiety, or depression in mammals in need of such treatment comprising administering to 
the mammal a therapeutically effective amount of a compound having the composition of 
any of claims 1-16. 

20. A pharmaceutical composition comprismg a pharmaceutically acceptable carrier 
and a therapeuticaUy effective amount of a compound having the composition of any of 
claims 1-16. 
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SEQUENCE LISTING 

<110> Arena Fhannaceuticals, Inc. 

<120> MCH Receptor Antagonists 

<130> AREN-0238 

<160> 12 

<170> Patentin version 3.0 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 1 

gtgaagcttg cctctggtgc ctgcaggagg 30 

<210> 2 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 2 
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gcagaattcc cggtggcgtg ttgtggtgcc c 31 

<210> 3 

<211> 24 

<212> DNA 

<213> Artificial 



<220> 

<223> Novel Sequence 

<400> 3 

catgagctgg tggatcatga aggg 24 

<210> 4 

<211> 24 

<212> DNA 

<213> Artificial 



<220> 

<223> Novel Sequence 

<400> 4 

atgaagggca tgcccaggag aaag 24 

<210> 5 

<211> 1349 

<212> DNA 

<213> Artificial 



<220> 

<223> Novel Sequence 

<400> 5 

atggacctgg aagcctcgct gctgcccact ggtcccaatg ccagcaacac ctctgatggc 60 
cccgataacc tcacttcggc aggatcacct cctcgcacgg ggagcatctc ctacatcaac 120 
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180 


gtcatcttcg 


cggt cgt ga a 


gaagbccaag 


C^ycacuyy ^ ys^C4ctL>>ciciv«>y u i^v^'V^v.^yci^ci 


240 


ttcatcatca 


acctctcggt 


ag^agatctc 


C u c C t cc t gggca u gcc c u u ca i. y a t. 




caccagctca 


tgggcaatgg 


ggtgtggcac 


tttggggaga ccatgtgcac ccxcatcacg 


.sou 


gccatggatg 


ccaatagtca 


gttcaccagc 


acctacalicc tigaccgccat ggcca^'tgac 




cgctacctgg 


ccactgtcca 


ccccatctct 


tccacgaagt tccggaagcc ctctgtggcc 


Add 


accctggtga 


tctgcctcct 


gtgggccctc 


tccttcatca gcatcacccc tgtgtggctg 


540 


tatgccagac 


tcatcccctt 


cccaggaggt. 


gcagtgggct gcggcatacg cctgcccaac 


600 


ccagacactg 


acctctactg 


gttcaccctg 


taccagtttt tcctggcctt tgccctgcct 


660 


tttgtggtca 


tcacagccgc 


atacgtgagg 


atcctgcaga aggtgaagtc ctctggaatc 


720 


cgagtgggct 


cctctaagag 


gaagaagtct 


gagaagaagg tcacccgcac agccatcgcc 


/oO 


atctgtctgg 


tcttctttgt 


gtgctgggca 


ccctactatg tgctacagct gacccagttg 


840 


tccatcagcc 


gcccgaccct 


cacctttgtc 


tacttataca atgcggccat cagcttgggc 


900 


tatgccaaca 


gctgcctcaa 


cccctttgtg 


tacatcgtgc tctgtgagac gttccgcaaa 




cgcttggtcc 


tgtcggtgaa 


gcctgcagcc 


caggggcagc ttcgcgctgt cagcaacgct 




cagacggctg 


acgaggagag 


gacagaaagc 


aaaggcacct gatacttccc ctgccaccct 


1080 


gcacacctcc 


aagtcagggc 


accacaacac 


gccaccggga gagatgctga gaaaaaccca 


1140 


agaccgctcg 


ggaaatgcag 


gaaggccggg 


ttgtgagggg ttgttgcaat gaaataaata 


1200 


cattccatgg 


gctcacacgt 


tgctggggag 


gcctggagtc aggtttgggg ttttcagata 


1260 


tcagaaatcc 


cttgggggag 


caggatgaga 


cctttggata gaacagaagc tgagcaagag 


1320 


aacatgttgg 


tttggataac 


cggttgcac 




1349 



<210> 6 

<211> 446 

<212> PRT 

<213> Homo Sapien 

<220> 

<223> Novel Sequence 
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<400> 6 

Met Asp Leu Glu Ala Ser leu Leu Pro Thr Gly Pro Asn Ala Ser Asn 
15 10 15 

Thr Ser Asp Gly Pro Asp Asn Leu Thr Ser Ala Gly Ser Pro Pro Arg 
20 25 30 

Thr Gly Ser He Ser Tyr He Asn He He Met Pro Ser Val Phe Gly 
35 40 45 

Thr He Cys Leu Leu Gly He He Gly Asn Ser Thr Val He Phe Ala 
50 55 60 

Val Val Lys Lys Ser Lys Leu His Trp Cys Asn Asn Val Pro Asp He 
65 70 75 80 

Phe He He Asn Leu Ser Val Val Asp Leu Leu Phe Leu Leu Gly Met 
85 90 95 

Pro Phe Met He His Gin Leu Met Gly Asn Gly Val Trp His Phe Gly 
100 105 110 

Glu Thr Met Cys Thr Leu He Thr Ala Met Asp Ala Asn Ser Gin Phe 
115 120 125 

Thr Ser Thr Tyr He Leu Thr Ala Met Ala He Asp Arg Tyr Leu Ala 
130 135 140 

Thr Val His Pro He Ser Ser Thr Lys Phe Arg Lys Pro Ser Val Ala 
145 150 155 160 

Thr Leu Val He Cys Leu Leu Trp Ala Leu Ser Phe He Ser He Thr 
165 170 175 

Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe Pro Gly Gly Ala Val 
180 185 190 

Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr Asp Leu Tyr Trp Phe 
195 200 205 

Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro Phe Val Val He 
210 215 220 

Thr Ala Ala Tyr Val Arg He Leu Gin Lys Val Lys Ser Ser Gly He 
225 230 235 240 

Arg Val Gly Ser Ser Lys Arg Lys Lys Ser Glu Lys Lys Val Thr Arg 
245 250 255 

Thr Ala He Ala He Cys Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 
260 265 270 

Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser Arg Pro Thr Leu Thr 
275 280 285 

Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu Gly Tyr Ala Asn Ser 
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290 295 300 

Cys Leu Asn Pro Phe Val Tyr lie Val Leu Cys Glu Thr Phe Arg Lys 

305 310 315 320 

Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin Gly Gin Leu Arg Ala 
325 330 335 

Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg Thr Glu Ser Lys Gly 
340 345 350 

Thr Tyr Phe Pro Cys His Pro Ala His Leu Gin Val Arg Ala Pro Gin 
355 360 365 

His Ala Thr Gly Arg Asp Ala Glu Lys Asn Pro Arg Pro Leu Gly Lys 
370 375 380 

Cys Arg Lys Ala Gly Leu Gly Val Val Ala Met Lys lie His Ser Met 
385 390 395 400 

Gly ser His Val Ala Gly Glu Ala Trp Ser Gin Val Trp Gly Phe Gin 
405 410 415 

lie Ser Glu lie Pro Trp Gly Ser Arg Met Arg Pro Leu Asp Arg Thr 

420 425 430 

Glu Ala Glu Gin Glu Asn Met Leu Val Trp lie Thr Gly Cys 
435 440 445 



<210> 7 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 

<400> 7 

gatcctgcag aaggtgaagt cctctggaat ccgagtgggc tcctctaaga ggaagaagtc 60 
tgagaagaag 70 

<210> 8 

<211> 71 

<212> DNA 

<213> Artificial 
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<220> 



<223> Novel Sequence 



<400> 8 

gtgaccttct tctcagactt cttcctctta gaggagccca ctcggattcc agaggacttc 



60 



accttctgca g 



71 



<21D> 9 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 9 

gtgaagcttg cccgggcagg atggacctgg 30 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 10 

atctagaggt gcctttgctt tctg 24 

<210> 11 
<211> 2133 
<212> DNA 
<213> Homo Sapien 

<400> 11 

atggacctgg aagcctcgct gctgcccact ggtcccaatg ccagcaacac ctctgatggc 60 
cccgataacc tcacttcggc aggatcacct cctcgcacgg ggagcatctc ctacatcaac 120 
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atcatcatgc 


cttcggtgtt 


cggcaccatc 


tgcctcctgg 


gcatcatcgg 


gaactccacg 


180 


gtcatcttcg 


cggtcgtgaa 


gaagtccaag 


ctgcactggt 


gcaacaacgt 


ccccgacatc 


240 


ttcatcatca 


acctctcggt 


agtagatctc 


ctctttctcc 


tgggcatgcc 


ctt cat gate 


300 


caccagctca 


tgggcaatgg 


ggtgtggcac 


tttggggaga 


ccatgtgcac 


cctcatcacg 


360 


gccatggatg 


ccaatagtca 


gttcaccagc 


acctacatcc 


tgaccgccat 


ggccattgac 


420 


cgctacctgg 


ccactgtcca 


ccccatctct 


tccacgaagt 


tccggaagcc 


ctctgtggcc 


480 


accctggtga 


tctgcctcct 


gtgggccctc 


tccttcatca 


gcatcacccc- 


tgtgtggctg 


540 


tatgccagac 


tcatcccctt 


cccaggaggt 


gcagtgggct 


gcggcatacg 


cctgcccaac 


600 


ccagacactg 


acctctactg 


gttcaccctg 


taccagtttt 


tcctggcctt 


tgccctgcct 


660 


tttgtggtca 


tcacagccgc 


atacgtgagg 


atcctgcagc 


gcatgacgtc 


ctcagtggcc 


720 


cccgcctccc 


agcgcagcat 


ccggctgcgg 


acaaagaggg 


tgacccgcac 


agccatcgcc 


780 


atctgtctgg 


tcttctttgt 


gtgctgggca 


ccctactatg 


tgctacagct 


gacccagttg 


840 


tccatcagcc 


gcccgaccct 


cacctttgtc 


tacttataca 


atgcggccat 


cagcttgggc 


900 


tatgccaaca 


gctgcctcaa 


cccctttgtg 


tacatcgtgc 


tctgtgagac 


gttccgcaaa 


960 


cgcttggtcc 


tgtcggtgaa 


gcctgcagcc 


caggggcagc 


ttcgcgctgt 


cagcaacgct 


1020 


cagacggctg 


acgaggagag 


gacagaaagc 


aaaggcacct 


ctagaatggg 


ctgcacactg 


1080 


agcgctgagg 


acaaggcggc 


cgtggagcgc 


agcaagatga 


tcgaccgcaa 


cctccgggag 


1140 


gacggagaga 


aggcagcgcg 


cgaggtcaag 


ctgctgctgc 


tgggtgctgg 


tgaatccggg 


1200 


aagagcacaa 


ttgtgaagca 


gatgaaaatt 


atccacgagg 


ctggctactc 


agaggaagag 


1260 


tgtaagcagt 


acaaagcagt 


ggtctacagc 


aacaccatcc 


agtccatcat 


tgccatcatt 


1320 


agagccatgg 


ggagattgaa 


aatcgacttt 


ggagacgctg 


ctcgtgcgga 


tgatgctcgc 


1380 


caactcttcg 


tgcttgctgg 


ggctgcagag 


gaaggcttta 


tgaccgcgga 


gctcgccggc 


1440 


gtcataaaga 


gactgtggaa 


ggacagcggt 


gtgcaagcct 


gcttcaacag 


atcccgggag 


1500 


taccagctga 


acgattcggc 


ggcgtactac 


ctgaatgact 


tggacagaat 


agcacaacca 


1560 


aattacatcc 


caacccagca 


ggatgttcstc 


agaactagag 


tgaaaacgac 


gggaattgtg 


1620 


gaaacccact 


ttactttcaa 


agatcttcat 


tttaaaatgt 


ttgacgtggg 


aggccagaga 


1680 


tcagagcgga 


agaagtggat 


tcactgcttt 


gaaggcgtga 


ctgccatcat 


cttctgtgtg 


1740 


gccctgagtg 


actatgacct 


ggttcttgct 


gaggatgaag 


aaatgaaccg 


gatgcatgaa 


1800 


agcatgaagc 


tgttcgatag 


catatgtaac 


aacaagtggt 


ttacggacac 


atccatcatc 


1860 
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cttttcctga acaagaagga cctcttcgaa gagaagatca aaaagagtcc cctcacgata 1920 
tgctatccag aatatgcagg ctcaaacaca tatgaagagg cggctgcgta tatccagtgt 1980 
cagtttgaag acctcaataa aaggaaggac acaaiaggaaa tttacaccca cttcacttgc 2040 
gccacggata cgaagaatgt gcagtttgtg ttcgatgctg taacggacgt catcataaag 2100 



<210> 12 
<211> 709 
<212> PRT 
<213> Homo Sapien 

<400> 12 

Met Asp Leu Glu Ala Ser Leu Leu Pro Thr Gly Pro Asn Ala Ser Asn 
15 10 15 

Thr Ser Asp Gly Pro Asp Asn Leu Thr Ser Ala Gly Ser Pro Pro Arg 
20 25 30 

Thr Gly Ser He Ser Tyr He Asn He He Met Pro Ser Val Phe Gly 
35 40 45 

Thr He Cys Leu Leu Gly He He Gly Asn Ser Thr Val He Phe Ala 
50 55 60 

Val Val Lys Lys Ser Lys Leu His Trp Cys Asn Asn Val Pro Asp He 
65 70 75 80 

Phe He He Asn Leu Ser Val Val Asp Leu Leu Phe Leu Leu Gly Met 
85 90 95 

Pro Phe Met He His Gin Leu Met Gly Asn Gly Val Trp His Phe Gly 
100 105 110 

Glu Thr Met Cys Thr Leu He Thr Ala Met Asp Ala Asn Ser Gin Phe 
115 120 125 

Thr Ser Thr Tyr He Leu Thr Ala Met Ala He Asp Arg Tyr Leu Ala 
130 135 140 

Thr Val His Pro He Ser Ser Thr Lys Phe Arg Lys Pro Ser Val Ala 
145 150 155 160 

Thr Leu Val He Cys Leu Leu Trp Ala Leu Ser Phe He Ser He Thr 
165 170 175 

Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe Pro Gly Gly Ala Val 
180 185 190 

Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr Asp Leu Tyr Trp Phe 



aataacctaa 



aagactgtgg tctcttctaa tct 



2133 



195 



200 



205 



8/10 



wo 03/028641 



PCT/US02/31059 



Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro Phe Val Val He 
210 215 220 

Thr Ala Ala Tyr Val Arg He Leu Gin Arg Met Thr Ser Ser Val Ala 
225 230 235 240 

Pro Ala Ser Gin Arg Ser He Arg Leu Arg Thr Lys Arg Val Thr Arg 
245 250 255 

Thr Ala He Ala He Cys Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 
260 265 270 

Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser Arg Pro Thr Leu Thr 
275 280 285 

Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu Gly Tyr Ala Asn Ser 
290 295 300 

Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys Glu Thr Phe Arg Lys 
305 310 315 320 

Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin Gly Gin Leu Arg Ala 
325 330 335 

Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg Thr Glu Ser Lys Gly 
340 345 350 

Thr Ser Arg Met Gly Cys Thr Leu Ser Ala Glu Asp Lys Ala Ala Val 
355 360 365 

Glu Arg Ser Lys Met He Asp Arg Asn Leu Arg Glu Asp Gly Glu Lys 

370 375 380 

Ala Ala Arg Glu Val Lys Leu Leu Leu Leu Gly Ala Gly Glu Ser Gly 
385 390 395 400 

Lys Ser Thr He Val Lys Gin Met Lys He He His Glu Ala Gly Tyr 
405 410 415 

Ser Glu Glu Glu Cys Lys Gin Tyr Lys Ala Val Val Tyr Ser Asn Thr 
420 425 430 

He Gin Ser He He Ala He He Arg Ala Met Gly Arg Leu Lys He 
435 440 445 

Asp Phe Gly Asp Ala Ala Arg Ala Asp Asp Ala Arg Gin Leu Phe Val 
450 455 460 

Leu Ala Gly Ala Ala Glu Glu Gly Phe Met Thr Ala Glu Leu Ala Gly 
465 470 475 480 

Val He Lys Arg Leu Trp Lys Asp Ser Gly Val Gin Ala Cys Phe Asn 
485 490 495 



Arg Ser Arg Glu Tyr Gin Leu Asn Asp Ser Ala Ala Tyr Tyr Leu Asn 
500 505 510 
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Asp Leu Asp Arg lie Ala Gin Pro Asa Tyr lie Pro Thr Glu Gin Asp 

515 520 525 

Val Leu Arg Thr Arg Val Lys Thr Thr Giy lie Val Glu Thx His Phe 

530 535 540 

Thr Phe Lys Asp Leu His Phe Lys Met Phe Asp Val Gly Gly Gin Arg 

545 550 555 560 

Ser Glu Arg Lys Lys Trp He His Cys Phe Glu Gly Val Thr Ala He 

565 570 575 

He Phe Cys Val Ala Leu Ser Asp Tyr Asp Leu Val Leu Ala Glu Asp 

580 585 590 

Glu Glu Met Asn Arg Met His Glu Ser Met Lys Leu Phe Asp Ser He 

595 600 605 

Cys Asn Asn Lys Trp Phe Thr Asp Thr Ser He He Leu Phe Leu Asn 

610 615 620 

Lys Lys Asp Leu Phe Glu Glu Lys He Lys Lys Ser Pro Leu Thr He 

625 630 635 640 

Cys Tyr Pro Glu Tyr Ala Gly Ser Asn Thr Tyr Glu Glu Ala Ala Ala 

645 650 655 

Tyr He Gin Cys Gin Phe Glu Asp Leu Asn Lys Arg Lys Asp Thr Lys 

Glu He Tyr Thr His Phe Thr Cys 'Ala''Thr'^As]^ *Thr -^ir?s >Asn Val Gin 

675 680 685 

Phe Val Phe Asp Ala Val Thr Asp Val He He Lys Asn Asn Leu Lys 

690 695 700 



Asp Cys Gly Leu Phe 
705 
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